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LETTER OF TRANSMITTAL. 



War Department, 
Washington, February 17, 1912, 

Sir: I have the honor to transmit herewith a letter from the Chief 
of Ordnance, United States Ajmy, dated 16th instant, submitting, 
for transmission to Congress, as required by law, the report of the 
commanding officer of the Watertown Arsenal of "Tests of Iron 
and Steel and Other Material for Industrial Purposes," made at 
that arsenal during the fiscal year ended June 30, 1911. 
Very respectfully, 

H. L. Stimson, 
Secretary of War. 

The Speaker of the House of REPRESENTATrsTEs. 



LETTER OF SUBMITTAL 



War Department, 
Office of the Chief of Ordnance, 

Wa^liington, February 16, 1912. 

The honorable the Secretary of War. 

Sm: I have the honor to submit for transmission to Congress, as 
required by law, the report of the commanding officer of Watertown 
Arsenal, oi tests of iron and steel and other material for industrial 
purposes made at that arsenal during the fiscal year ended June 30, 
1911 (O. O. file 37828/639). 

Very respectfully, William Crozier, 

Brig. Gen., Chief of Ordnance. 



Watertown Arsenal, 
Watertown, Mass., February 16, 1912. 

Sir: I have the honor to submit herewith the annual report of 
tests of iron, steel, and other materials made at this arsenal during 
the fiscal year ending June 30, 1911. 

The total number of specimens tested during the year was 3,155, 
classified as follows: 

Gun epecimens 29 

For Ordnance Department 1, 948 

For other Government departments 9 

Tests for private parties 1, 169 

Total 3,155 

The receipts and expenditures were as follows: 

Amount appropriated for testing machine and testing work |15, 000. 00 

Received from private tests 2, 947. 10 

Total received 17, 947. lO 

Amount expended for services and labor 13, 483. 20 

Amount expended for light, power, tools, implemenfe, and material for 

test 4,214.13 

Deposited to credit of Treasurer of United States 249. 77 

Total expended 17, 947. 10 

The laboratory equipment has been improved by the installation 
of an electrically dnven triplex pump, which is automatically con- 
trolled by the height of the accumulator weights, and which allows 
the machine operator to devote his whole attention to testing work. 
The necessary oil storage and filter tanks have been provided for use 
with this pump. 

A number of smaller pieces of apparatus have been purchased, 
including an Alphar-Brineil hardness machine, a metallurgical micro- 
scope, with arc lamp and camera, and two extensometers of the 
Berry type. 

Private tests have required more time than in previous years, and 
the income from them has been somewhat greater. The most impor- 
tant of these tests were an extended series of tensile tests of steel eye- 
bars and those to determine the strength of riveted joints in boiler 
plate. 

In addition to the usual routine tests of ordnance material, a num- 
ber of tests were made of specimens of square steel gun wire, to obtain 
data regarding the elasticlimit of this material. 

Apparatus has been built and tests are in progress for determining 
the relative wearing quahties of various bronzes as a bearing metal 
and in the form of gears. As the conditions approximate those found 
in service, the wear is sHght and it is necessary to continue the tests 
for long periods in order to obtain rehable data. 
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6 liETTER OF SXJBMlTTAIi, 

A thorough examination was made during the year of sections of 
an experimental jacket and "D" hoop for 14-inch gun, model of 1910, 
to determine the properties of the material. This work included not 
only tensile tests, but also a hydrostatic test and chemical and 
microscopical examinations. 
Respectfully, 

C. B. Wheelee, 
Lieutenant Colonel, Ordnance Department, 

United States Army, Vommanding, 

The Chief of Ordnance, UNrrED States Army, 

WoMngton, D, C, 



TABLE OF OOITTEKTS. 
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1. Square steel wire 11-41 

2. 14-incli gun, 1910, steel castings for jacket and " D " hoop 43-60 
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5. Hardened steel balls 75-76 

6. 14-inch gun turret, 1909, cast iron 77-78 

7. Steel castings for ordnance work 79-97 

8. Steel forgings for ordnance work 99-106 

9. Bronze for ordnance work 107-120 

10. Cast iron for ordnance work 121-122 

11. Miscellaneous tests for ordnance work 123-125 

12. Riveted joints 127-129 

13. Steel specimens for comparison of testing machines 131-156 

14. Copper cylinders for comparison of dynamometers 157-158 

15. Cordage — ^Manila rope 159-160 

16. Rubber 161-162 

17. Brown and blue print paper 163-166 

18. Private tests 167-171 
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SQUARE STEEL WIRE FOR WINDING GUNS. 



TENSILE TESTS TO DETERMINE THE ELASTIC LIMIT. 
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TENSILE TESTS OF SQUARE STEEL WIRE FOR WINDING GUNS, 

Marks, 1-0. 

Dhnensions, 0.102 by 0.102 in. 
Sectional area, 0.0104 sq. in. 
Gauged length, 10 in. 



k -nn^lSo 


.J i....j_ 


Elongation in 10 inches. 


Remarks. 


ApplUSIl HIOUB. 


Total. 


Per inch. 


Total. 


Persq. in. 


Elongation. 


Set. 


Elongation. 


Set. 


Lb. 

104 

206 

312 

416 

620 

624 

728 

832 

936 

1,040 

1,140 

1,250 

1,350 

1,460 

1,560 

1,660 

1,770 

1,870 

1,980 

2,080 

2,520 


Lb. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

242,000 


In. 

a 

.0048 
.0092 
.0122 
.0162 
.0200 
.0246 
.0286 
.0331 
.0372 
.0416 
.0468 
.0512 
.0559 
.0612 
.0664 
.0715 
.0776 
.0654 
.0942 


In. 


In. 

a 


In. 
0. 


Tensile strength. 




.00048 
.00092 
.00122 
.00162 
.00200 
.00246 
.00286 
.00331 
.00372 
.00416 
.00468 














































.00512 






.00559 
.00612 
.00664 
.00715 
.00776 
.00854 
.00942 




0.0086 


.00086 














.0224 


.00224 


1 







Dimensions at fracture, 0.085 by 0.085 in. 
Sectional area, 0.00722 sq. in. 
Contraction of area, 30.6 per cent. 
Elongation in 10 in., 0.07 in. = 0.7 per cent. 
Rupture occurred 1 J in. outside of gauge mark. 
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SQUABE STEEL WIRE FOR WINDING GUNS. 
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Marks, 3-0. 

Dimensions, 0.102 by 0.102 in. 
Sectional area, 0.0104 sq. in. 
Gauged length, 10 in. 





..J i>.^j» 


Elongation in 10 inches. 


^ Remarks. 


Appileu. luous. 


Total. 


Per Inch. 


Total. 


Per sq. In. 


Elongation. 


Set. 


Elongation. 


Set. 


Lb, 

104 

206 

312 

416 

520 

624 

728 

832 

936 

1,040 

1,140 

1,250 

1,350 

1,460 

1,560 

1,660 

1,770 

1,870 

1,980 

2,080 

2,490 


Lb. 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

240,000 


In, 
0. 

.0060 
.0106 
.0166 
.0206 
.0246 
.0286 
.0325 
.0372 
.0415 
.0450 
.0506 
.0550 
.0595 
.0645 
.0700 
.0756 
.0816 
.0886 
.0952 


In. 
0. 


In, 
0. 

.00050 
.00105 
.00166 
.00205 
.00245 
.00285 
.00325 
.00372 
.00415 
.00450 
.00505 
.00550 
.00595 
.00645 
.00700 
.00755 
.00815 
.00885 
.00952 


In. 
0. 












.0045 


.00045 










1 
1 


.0070 


.00070 














Tensile strength. 















































Dimensions at fracture, 0.082 by 0.084 in. 
Sectional area, 0.0069 sq. in. 
Contraction of area, 33.6 per cent. 
Elongation in 10 in., 0.15 in. = 1.5 per cent. 
Fractured i in. inside of gauge mark. 
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SQUABE STEEL. WIBE FOB WINDING GUNS. 



Marks, 4-0. 

Dimensions, 0.10 by 0.10 in. 
Sectional area, 0.01 sq. in. 
Gauged length, 10 in. 



Ann1l<_ 


wi i.»^.a« 


Elongation in 10 inches. 


Remarks. 


Appil^A JUOUS. 


^ Total. 


Per inch. 


Total. 


Per sq. in. 


Elongation. 


Set. 


Elongation. 


Set. 


Lb. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,360 


Lb. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

236,000 


In. 
0. 

.0037 
.0076 
.0114 
.0150 
.0185 
.0223 
.0268 
.0304 
.0342 
.0382 
.0422 
.0466 
.0506 
.0557 
.0602 
.0653 
.0709 
.0762 
.0626 


In. 
0. 


In. 
0. 
.00037 
.00076 
.00114 
.00150 
.00185 
.00223 
.00208 
.00304 
.00342 
.00382 
.00422 
.00466 
.00506 
.00557 
.00602 
.00653 
.00709 
.00762 
.00826 


In. 
0. 


» 
Tensile strength. 










.0018 
.0018 
.0022 
.0023 
.0023 
.0010 
.0012 
.0019 
.0045 
.0052 


.00018 
.00018 
.00022 
.00023 
.00023 
.00010 
.00012 
.00019 
.00045 
.00052 






























" 





Dimensions at fracture, 0.08 by 0.08 in. 
Sectional area, 0.0064 sq. in. 
Contraction of area, 36 per cent. 
Elongation in 10 in., 0.13 in. = 1.3 per cent. 
Fractured 0.9 in. inside of gauge mark. 



SQUARE STEEL WIEE FOB WINDING GUNS. 
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Marks, 5-0. 

Dimensions, 0.104 by 0.104 in. 
Sectional area, 0.0108 sq. in. 
Gauged length, 10 in. 





.J i^^j^ 


Elongation in 10 inches. 


Remarks. 


Appiieu lUEKia. 


Total. 


Per Inch. 


Total. 


Fersq.in. 


Elongation. 


Set. 


Elongation. 


Set. 


Lb. 

108 

216 

324 

432 

540 

648 

766 

864 

972 

1,080 

1,190 

1,300 

1,400 

1,510 

1,620 

1,730 

1,840 

1,950 

2,050 

2,160 

2,500 


Lb. 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

160,000 

160,000 

170,000 

180,000 

190,000 

200,000 

232,000 


In. 
0. 
.0052 
.0093 
.0134 
.0173 
.0218 
.0258 
.0300 
.0343 
.0404 
.0434 
.0484 
.0525 
.0573 
.0630 
.0698 
.0756 
.0825 
.0943 
.1000 


In. 
0. 


In. 
0. 
.00052 
.00093 
.00134 
.00173 
.00218 
.00268 
.00300 
.00343 
.00404 
.00434 
.00484 
.00525 
.00573 
.00630 
.00698 
.00756 
.00825 
.00943 
.01000 


In. 
0. 


Tensile strength. 










.0007 


.00007 


.0013 


.00013 


.0023 


.00023 


.0036 


.00036 


.0052 


.00052 







































Dimensions at fracture, 0.078 by 0.078 in. 
Sectional area, 0.0061 sq. in. 
Contraction of area, 43.5 per cent. 
Elongation in 10 inches, 0.19 in. = 1.9 per cent. 
Fractured 0.66 in. inside of gauge mark. 
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SQUAKE STEEL WIBE FOB WINDING GUNS. 



Marks^ 15-0. 

Dimensions, 0.103 by 0.103 in. 
Sectional area, 0.0106 sq. in. 
Gauged length, 10 in. 



A T\r\1l<_ 




Elongation in 10 innhes. 


Remarks. 


Appilcu ivouo. 


Total. 


Per inch. 


Total. 


Per sq. in. 


Elongation. 


Set. 


Elongation. 


Set. 


Lb. 

106 

212 

318 

424 

530 

636 

742 

848 

954 

1,060 

1,170 

1,270 

1,380 

1,480 

1,590 

1,700 

1,800 

1,910 

2,020 

2,120 

2,510 


Lb. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

237,000 


In. 
0. 
.0042 
.0081 
.0115 
.0155 
.0196 
.0234 
.0275 
.0312 
.0369 
.0402 
.0438 
.0482 
.0523 
.0583 
.0631 
.0685 
.0746 
.0820 
.0897 


In. 
0. 


In. 
0. 

.00042 
.00061 
.00115 
.00155 
.00196 
.00234 
.00275 
.00312 
.00369 
.00402 
.00438 
.00482 
.00523 
.00583 
.00631 
.00685 
.00746 
.00820 
.00897 


In. 
0. 


Tensile strength. 










.0002 


.00002 


.0007 


.00007 

'".'ooois' 


.0013 


.0022 
.0030 
.0034 
.0042 


.00022 
.00030 
.00034 
.00042 



































Dimensions at fracture, 0.087 by 0.087 in. 
Sectional area, 0.0076 sq. in. 
Contraction of area, 28.3 per cent. 
Elongation in 10 inches, 0.08 in. = 0.8 per cent. 
Fractured 4.7 inches inside of gauge mark. 



square steel wire for winding guns. 

Test 14620. 
Marks, A. 

Dimensions, 0.151 by 0.151 in. 
Sectional area, 0.0228 sq. in. 
Gauged length, 30 in. 



17 



Load. 


Stress per 
sq. in. 


In gauged length. 


In unit length. 


Remarks. 


Elongation. 


Set. 


Elongation 
per in. 


Set per in. 


Lb, 

114 

228 

342 

456 

570 

684 

798 

912 

1,030 

1,140 

1,250 

1,370 

1,480 

1,600 

1,710 

1,820 

1,930 

2,050 

2,170 

2,280 

2,390 

2,510 

2,620 

2,740 

2,850 

2,960 

3,080 

3,190 

3,310 

3,420 

3,530 

3,665 


Lb. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 


In. 
0. 

.0060 
.0122 
.0187 
.0250 
.0316 
.0390 
.0443 
.0509 
.0580 
.0645 
.0719 
.0790 
.0869 
.0943 
.1033 
.1118 
.1212 
.1312 
.1416 
.1543 
.1675 
.1810 
.1978 
.2162 
.2380 
.2590 
.2862 
.3270 
.3830 
.5500 


In. 

0. 

-.0005 
-.0010 
-.0004 
-.0001 
.0002 
.0005 
.0009 
.0014 
.0023 
.0030 
.0045 
.0055 
.0078 
.0094 
.0122 
.0150 
.0183 
.0220 
.0265 
.0326 
.0390 
.0460 
.0550 
.0670 
.0819 
.0966 
.1160 
.1480 
.1949 
.3482 


In. 

0. 
.00020 
.00041 
.00062 
.00083 
.00105 
.00130 
.00148 
.00170 
.00193 
.00215 
.00240 
.00263 
.00290 
.00314 
.00344 
.00373 
.00404 

• .00437 
.00472 
.00514 
.00558 
.00603 
.00659 
.00721 
.00793 
.00863 
.00954 
.01090 
.01280 
.01830 


In. 
.0 

-.00002 
-.00003 
-.00001 
-.00000 
.00001 
.00002 
.00003 
.00005 
.00008 
.00010 
.00015 
.Q0018 
.00026 
.00031 
.00041 
.00050 
.00061 
.00073 
.00088 
.00109 
.00130 
.00153 
.00183 
.00223 
.00273 
.00322 
.00387 
.00493 
.00650 
.01160 


Tensile strength. 











Elongation after fracture, 0.40 in. in 30 in. = 1.33 per cent. 

Dimensions at fracture, 0.130 by 0.130 in. 

Sectional area, 0.0169 sq. in. 

Contraction oi area, 25.9 per cent. 

Position of fracture, 3.5 in. inside of gauge mark. 

Appearance of fracture, silky, cup shaped. 

30446°— 12 2 
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SQUARE STEEL WIRE FOR WINDING GUNS. 



Marks^ B. 

Dimensions, 0.151 by 0.151 in. 
Sectional area, 0.0228 sq. in. 
Gauged length, 30 in. 



Load. 


Stress per 
sq. in. 


In gauged length. 


In unit length. 


Remarks. 


Elongation. 


Set 


Elongation 
per in. 


Set per in. 


Lb. 

114 

228 

342 

456 

570 

684 

798 

912 

1,030 

1,140 

1,250 

1,370 

1,480 

1,600 

1,710 

1,820 

1,930 

2,050 

2,170 

2,280 

2,390 

2,510 

2,620 

2,740 

2,850 

2,960 

3,080 

3,190 

3,310 

3,420 

3,580 


U. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

157,000 


In. 
0. 

.0043 
.0101 
.0160 
.0222 
.0287 
.0350 
.0412 
.0480 
.0552 
.0618 
.0092 
.0764 
.0845l 
.0930 
.1020 
.1110 
.1209 
.1313 
.1430 
.1568 
.1709 
.1867 
.2029 
.2219 
.2485 
.2828 
.3140 
.3640 
.4470 


In. 


In. 
0. 

.00014 
.00034 
.00053 
.00074 
.00096 
.00117 
.00137 
.00160 
.00184 
.00206 
.00231 
.00255 
.00282 
.00310 
.00340 
.00370 
.00403 
.00434 
.00477 
.00523 
.00570 
.00622 
.00676 
.00740 
.00828 
.00943 
.01060 
.01210 
.01490 


In. 


Tensile strength. 

































































































































Elongation after fracture, 0.38 in. in 30 in. = 1.27 per cent. 

Dimensions at fracture, 0.130 by 0.130 in. 

Sectional area, 0.0169 sq. in. 

Contraction of area, 25.9 per cent. 

Position of fracture, 3.80 m. inside of gauge mark. 

Appearance of fracture, silky, cup shaped. 



SQUARE STEEL. WIBE FOB WINDING GUNS. 
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Sfress-Ztper &ot in. 




400001 
30000 
20000^ 
/0000\ 



)/ .003 ^d05 J0Q7 ,009 Off .0/3 .6/5 .6l7 

Teat No. /4 620. E/Ofigaffon-m perm. 

7er7s//e tes/s cf Square Stee/ Wirejbr Winding Gun. 

Def^rminafion cf £/osfic Limif. 
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SQUABE STEEL WIBE FOR WINDING GUNS. 



Marks, C. 

Dimensions, 0.151 by 0.151 in. 
Sectional area, 0.0228 sq. in. 
Gauged length, 30 in. 



Load. 


Stress per 
sq. in. 


In gauged length. 


In nnit length. 


Remarks. 


Elongation. 


Set. 


Elongation 
per in. 


Set per in. 


Lb. 

114 

228 

456 

684 

912 

1,140 

1,370 

1,600 

1,820 

2,050 

2,280 

2,510 

2,740 

2,960 

3,190 

3,427 


Lb, 

5,000 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,300 


In, 
0. 

.0060 
.0180 
.0300 
.0430 
.0555 
.0697 
.0845 
.1005 
.1184 
.1390 
.1635 
.1930 
.2353 
.2940 


In. 

0. 

0. 

0. 
.0002 
.0004 
.0011 
.0030 
.0055 
.0098 
.0156 
.0238 
.0360 
.0525 
.0792 
.1240 


In, 

0. 
.00020 
.00060 
.00100 
.00143 
.00185 
.00232 
.00282 
.00335 
.00395 
.00463 
.00545 
.00643 
.00784 
.00980 


In, 

0. 

0. 

0. 
.00001 
.00001 
.00004 
.00010 
.00018 
.00033 
.00052 
.00079 
.00120 
.00175 
.00264 
.00413 


/ 
Tensile strength. 











Elongation after fracture, 0.07 in. in 30 in. = 0.23 per cent. 

Dimensions at fracture, 0.146 by 0.146 in. 

Sectional area, 0.0213 sq. in. 

Contraction of area, 6.6 per cent. 

Position of fracture, 7.50 in. inside of gauge mark. 

Appearance of fracture silky, serrated. 



SQUARE STEEL WIRE FOR WINDING GtJNS. 
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Marks^ D. 

Dimensions, 0.151 by 0.151 in. 
Sectional area, 0.0228 sq. in. 
Gauged length, 30 in. 



Load. 


Stress per 
sq. in. 


In gauged length. 


In unit length. 


Remarks. 


Elongation. 


Set. 


Elongation 
per in. 


Set per in. 


Lb. 

114 

228 

456 

684 

912 

1,140 

1,370 

1,600 

1,820 

2,050 

2,280 

2,510 

2,740 

2,960 

3,190 

3,420 

3,620 


Lb. 

5,000 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

158,800 


In. 
0. 

.0068 
.0180 
.0290 
.0415 
.0530 
.0670 
.0815 
.0980 
.1156 
.1360 
.1600 
.1908 
.2291 
.2832 
.3760 


In. 


In. 

a 

.00023 
.00060 
.00097 
.00138 
.00177 
.00223 
.00272 
,00327 
,00386 
.00453 
.00533 
.00636 
.00764 
.00944 
.01250 


In. 


Tensile strength. 











































































Elongation after fracture, 0.26 in. in 30 in. = 0.87 per cent. 

Dimensions at fracture, 0.130 by 0.130 in. 

Sectional area, 0.0169 sq. in. 

Contraction of area, 25.9 per cent. 

Position of fracture, 1.60 in. inside of gauge mark. 

Appearance of fracture, silky. 
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Marks, E. 

Dimensions, 0.15A by 0.151 in. 
Sectional area, 0.0228 sq. in. 
Gauged length, 30 in. 





Stress per 
sq. in. 


In gauged length. 


In unit Iffligth. 




Load. 






^ 




Remarks. 




Elongation. 


Set. 


Elongation 
per in. 


Set per in. 


• 


Lb. 


Lb, 


In. 


In. 


In. 


In. 




114 


5,000 


0. 


0. 


0. 


0. 




228 


10,000 


.0070 


0. 


.00023 


0. 




342 


16,000 


.0136 


0. 


.00046 


0. 




456 


20,000 


.0203 


0. 


.00068 


0. 




570 


25,000 


.0266 


.0006 


.00089 


.00002 




684 


30,000 


.0324 


.0011 


.00108 


.00004 




798 


35,000 


.0392 


.0019 


.00131 


.00011 




912 


40,000 


.0475 


.0032 


.00168 


.00010 




1,030 


45,000 


.0532 


.0043 


.00177 


.00014 




1,140 


50,000 


.0610 


.0063 


.00203 


.00021 




1,250 


55,000 


.0685 


.0082 


.00228 


.00027 




1,370 


60,000 


.0771 


.0109 


.00267 


.00036 




1,480 


65,000 


.0860 


.0138 


.00287 


.00046 




1,600 


70,000 


.0949 


.0170 


.00316 


.00057 




1,710 


75,000 


.1040 


.0204 


.00347 


.00068 




1,820 


80,000 


.1160 


.0258 


.00383 


.00086 




1,930 


85,000 


.12.50 


.0302 


.00417 


.00101 




2,050 


90,000 


.1356 


.0360 


.00452 


.00117 




2,170 


95,000 


.1482 


.0406 


.00494 


.00136 




2,280" 


100,000 


.1590 


.0468 


.00530 


.00153 




2,390 


105,000 


.1730 


.0623 


.00577 


.00174 




2,510 


110,000 


.1860 


.0590 


.00620 


.00197 




2,620 


115,000 


.1999 


.0663 


.00666 


.00221 




2,740 


120,000 


.2160 


.0746 


.00717 


.00249 




2,850 


125,000 


.2342 


.0866 


.00781 


.00288 




2,96d 


130,000 


.2540 


.0996 


.00847 


.00332 




3,080 


135,000 


.2782 


.1160 


.00927 


.00387 




3.190 


140,000 


.3015 


.1330 


.01010 


.00443 




3,310 


145,000 


.3340 


.1560 


.01110 


.00617 




3,420 


150,000 


.3820 


.1934 


.01270 


.00646 




3,729 


163,500 










Tensile strength. 











Elongation after fracture, 0.47 in. in 30 in. = 1.57 per cent. 

Dimensions at fracture, 0.130 by 0.130 in. 

Sectional area, 0.0169 sq. in. 

Contraction oi area, 25.9 per cent. 

Position of fracture, 1.90 m. outside of gauge mark. 

Appearance of fracture, silky. 
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SQTJAEE STEEL WIEE FOB WHiTDING GTTNS. 



Marks, F. 

Dimensions, 0.151 by 0.151 in. 
Sectional area, 0.0228 sq. in. 
Gauged length, 30 in. 



Load. 


Stnvnper 
sq. in. 


In gauged length. 


In unit length. 

1 


Remarks. 


Elongation. 


Set. 


Elongation 
per in. 


Set per in. 


Lh. 

114 

228 

342 

456 

570 

684 

798 

912 

1,030 

1,140 

1,250 

1,370 

1,480 

1,600 

1,710 

1,820 

1,930 

2,050 

2,170 

2,280 

2,390 

2,510 

2,620 

2,740 

2,850 

2,960 

3,080 

3,190 

3,310 

3,420 

3,734 


Lb. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

163,800 


In. 
0. 
.0065 
.0120 
.0180 
.0238 
.0300 
.0362 
.0438 
.0511 
.0582 
.0662 
.0760 
.0840 
.0931 
.1025 
.1128 
.1230 
.1340 
.1450 
.1571 
.1708 
.1842 
.1997 
..2155 
.2335 
.2553 
.2773 
.3060 
.3370 
.3882 


In. 
0. 


In. 
0. 

.00022 
.00040 
.00060 
.00079 
.00100 
.00121 
.00146 
.00170 
.00194 
.00221 
.00253 
.00280 
.00310 
.00342 
.00376 
.00410 
.00447 
.00483 
.00524 
.00569 
.00614 
.00666 
.00718 
.00778 
.00851 
.00924 
.01020 
.01120 
.01290 


In. 

0. 


Tensile strength. 































































































































Elongation after fracture, 0.55 in. in 30 in. = 1.83 per cent. 

Dimensions at fracture, 0.130 by 0.130 in. 

Sectional area, 0.0169 sq. in. 

Contraction of area, 25.9 per cent. 

Position of fracture, 1.90 m. inside of gauge mark. 

Appearance of fracture, silky, cup shaped. 



SQtTABB STEEL WIBE I»OR WINDIIJG GtJHS. 
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squabe steel wikb for winding guns. 

Test 14632. 



Specimens G, H, I, J, K, and L were from the same coil. Speci- 
mens G, I, and K were not straightened. Specimens H, J, and K were 
straightened by bending about a wood block without hammering. 

Marks, G. 

Dimensions, 0.151 by 0.151 in. 

Sectional area, 0.0228 sq. in. 

Gauged length, 30 in. 



Load. 


Stress per 
sq. in. 


In gauged length. 


In unit length. 


Remarks. 


Elongation. 


Set. 


Elongation 
per in. 


Set per in. 


Lb. 

114 

228 

342 

456 

570 

684 

798 

912 

1,030 

1,140 

1,250 

1,370 

1,480 

1,600 

1,710 

1,820 

1,930 

2,050 

2,170 

2,280 

2,390 

2,510 

2,620 

2,740 

2,850 

2,960 

3,080 

3,190 

3,310 

3,476 


Lb. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

152,500 


In. 

0. 
.0069 
.0042 
.0196 
.0259 
.0325 
.0398 
.0471 
.0544 
.0622 
.0703 
.0796 
.0890 
.0989 
.1087 
.1198 
.1310 
.1430 
.1552 
.1700 
.1850 
.2020 
.2180 
.2389 
.2611 
.2910 
.3211 
.3662 
.4200 


In. 

0. 
.0005 
.0004 
.0006 
.0010 
.0017 
.0029 
.0041 
.0064 
.0083 
.0110 
.0139 
.0174 
.0209 
.0249 
.0294 
.0340 
.0396 
.0456 
.0530 
.0611 
.0708 
.0850 
.0940 
.1088 
.1300 
.1526 
.1884 
.2387 


In. 
0. 

.00023 
.00014 
.00065 
.00086 
.00108 
.00133 
.00157 
.00181 
.00207 
.00234 
.00265 
.00297 
.00330 
.00362 
.00399 
.00437 
.00477 
.00517 
.00567 
.00617 
.00673 
.00727 
.00796 
.00870 
.00970 
.01070 
.01220 
.01400 


In. 

0. 
.00002 
.00001 
.00002 
.00003 
.00006 
.00010 
.00014 
.00021 
.00028 
.00037 
.00046 
.00058 
.00070 
.00083 
.00098 
.00113 
.00132 
.00152 
.00177 
.00204 
.00236 
.00283 
.00313 
.00363 
.00433 
.00509 
.00628 
.00796 


« 
Tensile strength. 











Elongation after fracture, 0.51 in. in 30 in. = 1.7 per cent. 

Dimensions at fracture, 0.128 by 0.128 in. 

Sectional area, 0.0164 sq. in. 

Contraction of area, 28.1 per cent. 

Position of fracture, 9 in. inside of gauge mark. 

Appearance of fracture, silky. 



SQUARE STEEL WIEE FOR WINDING GUNS. 
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Marks, H. 

Dimensions, 0.151 by 0.151 in. 
Sectional area, 0.0228 sq. in. 
Gauged length, 30 in. 



I 


Stress per 
sq. in. 


In gauged length. 


In unit length. 




Load. 










Remarks. 




Elongation. 


Set. 


Elongation 
per in. 


Set per in. 




Lb. 


Lb. 


In. 


In. 


In. 


In. 




n4 


5,000 


0. 


0. 


0. 


0. 




228 


10,000 


.0061 


0. 


.00020 


0. 




342 


15,000 


.0117 


0. 


.00039 


0. 




456 


20,000 


.0168 


-.0002 


.00056 


-.00001 




570 


25,000 


.0231 


0. 


.00077 


0. 




684 


30,000 


.0292 


.0003 


.00097 


.00001 




798 


35,000 


.0356 


.0009 


.00119 


.00003 




912 


40,000 


.0419 


.0018 


.00140 


.00006 




1,030 


45,000 


.0489 


.0024 


.00163 


.00008 




1,140 


50,000 


.0556 


.0028 


.00185 


.00009 




1,250 


55,000 


.0623 


.0041 


.00208 


.00014 




1,370 


60,000 


.0697 


.0052 


.00232 


.00017 




1,480 


65,000 


.0773 


.0068 


.00258 


.00023 




1,600 


70,000 


.0849 


.0079 


.00283 


.00026 




1,710 


75,000 


.0941 


.0107 


.00314 


.00036 




1,820 


80,000 


.1019 


.0124 


.00340 


.00041 




1,930 


85,000 


.1115 


.0157 


.00372 


.00052 




2,050 


90,000 


.1220 


.0195 


.00407 


.00065 




2,170 


95,000 


.1311 


.0228 


.00437 


' .00076 




2,280 


100,000 


.1431 


.0280 


.00477 


.00093 




2,390 


105,000 


.1553 


.0336 


.00518 


.00112 




2,510 


110,000 


.1692 


.0407 


.00564 


.00136 




2,620 


115,000 


.1854 


.0495 


.00618 


.00165 


. 


2,740 


120,000 


.2026 


.0593 


.00675 


.00198 




2,850 


125,000 


.2229 


.0725 


.00743 


.00242 




2,960 


130,000 


.2472 


.0893 


.00824 


.00298 




3,080 


135,000 


.2757 


.1098 


.00919 


.00366 


« 


3,190 


140,000 


.3100 


, .1362 


.01030 


.00454 




3,310 


145,000 


.3560 


.1753 


.01190 


.00584 




3,420 


150,000 


.4300 


.2433 


.01430 


.00811 




3/<20 


154,600 










Tensile strength. 











Elongation after fracture, 0.24 in. in 30 in. = 0.80 per cent, 
Position of fracture, 2.60 in. outside of gauge mark. 
Appearance of fracture, silky. 
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Marks^ I. 

Dimensions, 0.151 by 0.151 in. 
Sectional area. 0.0228 sq. in. 
Gauged length, 30 in. 





Stress per 
sq. in. 


In gauged length. 


In unit length. 




Load. 










Remarks. 




Elongation. 


Set 


Elongation 
per in. 


Set per in. 




Lb, 


Lb, 


In. 


In. 


In. 


In. 




n4 


5,000 


0. 


0. 


0. 


0. 




228 


10,000 


.0038 


.0001 


.00013 


0. 




342 


15,000 


.0101 


.0002 


.00034 


.00001 




456 


20,000 


.0167 


.0002 


.00056 


.90001 




670 


25,000 


.-0223 


.0004 


.00074 


.00001 




684 


30,000 


.0285 


.0003 


.00095 


.00001 




798 


35,000 


.0350 


.0006 


.00117 


.00002 




912 


40,000 


.0414 


.0009 


.00138 


.00003 




1,030 


45,000 


.0482 


.0015 


.00161 


.00005 




1,140 


50,000 


.0556 


.0020 


.00185 


.00007 




1,250 


55,000 


.0634 


.0038 


.00211 


.00013 




1,370 


60,000 


.0716 


.0060 


.00239 


.00020 




1,480 


65,000 


.0799 


.0089 


.00266 


.00030 




1,600 


70,000 


.0889 


.0118 


.00296 


.00039 




1,710 


75,000 


.0979 


.0150 


.00326 


.00050 




1,820 


80,000 


.1080 


.0188 


.00360 


.00063 




1,930 


85,000 


.1181 


.0227 


.00394 


.00076 




2,050 


90,000 


.1297 


.0274 


.00432 


.00091 




2,170 


95,000 


.1427 


.0339 


.00476 


.00113 




2,280 


100,000 


.1539 


.0388 


.00513 


.00129 




2,390 


105,000 


.1662 


.0450 


.00554 


.00150 




2,510 


110,000 


.1806 


.0518 


.00602 


.00173 




2,620 


115,000 


.1960 


.0598 


.00653 


.00199 




2,740 


120,000 


.2115 


.0687 


.00705 


.00229 




2,850 


125,000 


.2300 


.0792 


.00767 


.00264 




2,960 


130,000 


.2501 


.0920 


.00834 


.00307 




3,080 


135,000 


.2724 


.1069 


.00908 


.00356 




3,190 


140,000 


.2992 


.1254 


.00997 


.00418 




3,310 


145,000 


.3310 


.1494 


.01103 


.00498 


■ 


3,420 


150,000 


.3790 


.1889 


.01263 


.00630 




3,675 


161,200 










Tensile strength. 











Elongation after fracture, 0.35 in. in 30 in. = 1.17 per cent, 

Dimensions at fracture, 0.132 by 0.127 in. 

Sectional area, 0.0168 sq. in. 

Contraction of area, 26.3 per cent. 

Position of fracture, 1 .45 in. outside of gauge mark. 

Appearance of fracture, silky. 
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SQUABE STEEL. WISE FOB WINDING QUN8. 



Marks, J. 

Dimensions^ 0.151 by 0.151 in. 
Sectional area, 0.0228 sq. in. 
Gauged length, 30 in. 





StreBsper 
sq. in. 


In gauged length. 


In unit length. 




Load. 










Kemarks. 




Elongation. 


Set 


Elongation 
per in. 


Set per in. 




Lb. 


Lb. 


In. 


In. 


In. 


In. 




114 


5,000 


0. 


0. 


0. 


0. 




228 


10,000 


.0038 


0. 


.00013 


0. 


. 


342 


15,000 


.0096 


.0001 


.0(NK{2 


0. 




456 


20,000 


.0157 


.0002 


.00052 


.00001 




570 


25,000 


.0221 


.0001 


.00074 


0. 




084 


30,000 


.0276 


.0003 


.00092 


.00001 




798 


35,000 


.0346 


.0005 


.00115 


.00002 




912 


40,000 


.0409 


.0006 


.00136 


.00002 




1,030 


45,000 


.0480 


.0010 


.00160 


.00003 




1,140 


50.000 


.0546 


.0012 


.00182 


.00004 




1,250 


55,000 


.0609 


.0017 


.00203 


.00006 




1,370 


60,000 


.0678 


.0020 


.00226 


.00007 




1,480 


65,000 


.0752 


.0025 


.00251 


.00008 




1,600 


70,000 


.0824 


.(ttm 


.00275 


.00011 




1,710 


75,000 


.0904 


.0056 


.UI301 


.00019 




1,820 


80,000 


.0986 


.0078 


.00329 


.00026 




1,930 


85,000 


.1073 


.0103 


.00358 


.00034 




2,050 


90,000 


.1160 


.0133 


.00390 


.00044 




2,170 


95,000 


.1261 


.0171 


.00420 


.00057 




2,280 


100,000 


.1371 


.0211 


.00457 


.00070 




2,390 


105,000 


.1476 


.0256 


.00492 


.00065 




2,510 


110,000 


.1603 


.0310 


.00534 


.00103 




2,620 


115,000 


.1731 


.0378 


.00577 


.00126 




2,740 


120,000 


.1880 


.0452 


.00627 


.00151 




2,850 


125,000 


.2037 


.0542 


.00679 


.00181 




2,960 


130,000 


.2225 


.0650 


.00742 


.00217 




3,060 


U^OOO 


.2430 


.0787 


.00610 


.00262 




3,190 


140,000 


.2660 


.0937 


.00883 


.0a'il2 




3,310 


145,000 


.2939 


.U45 


.00980 


.00882 




3,420 


150,000 


.3320 


.1438 


.01110 


.00479 




3,742 


164,100 










TenaOe strength. 











Elongation after fracture, 0.37 in. in 30 in. = 1.23 per cent. 
Position of fracture, 1.50 in. outside of gauge mark. 
Appearance of fracture, fine silky. 
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SQUABE STEEL WIRE FOB WINDING GUNS. 



Marks, K. 

Dimensions, 0.151 by 0.151 in. 
Sectional area, 0.0228 sq. in. 
Gauged length, 30 in. 





Stress per 


In gauged length. 


In unit length. 




Load. 










Remarks. 




Sq. m. 


Elongation. 


Set. 


Elongation 
per in. 


Set per in. 




Lb. 


Lb. 


In. 


In. 


In. 


In. 




114 


5,000 


0. 


0. 


0. 


0. 




228 


10,000 


.0030 


0. 


.00010 


0. 




342 


15,000 


.0092 


.0001 


.00031 


0. 




456 


20,000 


.0152 


.0002 


.00051 


.00001 




670 


25,000 


.0217 


.0006 


.00072 


.00002 




684 


30,000 


.0279 


.0009 


.00093 
.00114 


.00003 


• 


798 


35,000 


.0342 


.0012 


.00004 




912 


40,000 


.0415 


.0016 


.00138 


.00005 




1,030 


45,000 


.0486 


.0023 


.00162 


.00008 




1,140 


50,000 


.0555 


.0035 


.00185 


.00012 




1,250 


55,000 


.0634 


.0058 


.00211 


.00019 




1,370 


6O,00D 


.0715 


.0079 


.00238 


.00026 




1,480 


65,000 


.0798 


.0107 


.00266 


.00036 




1,600 


70,000 


.0887 


.0133 


.00296 


.00044 




1,710 


75,000 


.0978 


.0162 


.00326 


.00054 




1,820 


80,000 


.1074 


.0193 


.00358 


.00064 




1,930 


85,000 


.1165 


.0228 


.00388 


.00076 




2,050 


90,000 


.1270 


.0265 


.00423 


.00088 




2,170 


95,000 


.1379 


.0310 


.00460 


.00103 




2,280 


100,000 


.1480 


.0354 


.00493 


.00118 




2,390 


105,000 


.1606 


.0410 


.00535 


.00137 




2,510 


110,000 


.1739 


.0471 


.00580 


.00157 




2,620 


115,000 


.1868 


.0532 


.00623 


.00177 




2,740 


120,000 


.2020 


.0627 


.00673 


.00209 




2,850 


125,000 


.2184 


.0704 


.00728 


.00235 




2,960 


130,000 


.2355 


.0808 


.00785 


.00209 




3,080 


135,000 


.2546 


.0920 


.00849 


.00307 




3,190 


140,000 


.2775 


.1073 


.00925 


.00358 




3,310 


145,000 


.3029 


.1259 


.01010 


.00420 




3,420 


150,000 


.3412 


.1538 


.01140 


.00513 




3,792 


166,400 










Tensile strength. 











Elongation after fracture, 0.55 in. in 30 in. = 1.83 per cent. 

Dimensions at fracture, 0.129 by 0.129 in. 

Sectional area, 0.0166 sq. in. 

Contraction of area, 27.2 per cent. 

Position of fracture, 6.65 in. inside of gauge mark. 

Appearance of fracture, fine silky, cup shaped. 
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Marks, L. 

Dimensions, 0.151 by 0.151 in. 
Sectional area, 0.0228 sq. in. 
Gauged length, 30 in. 





Stress per 
sq. in. 


In gauged length. 


In unit length. 




Load. 










Remarks. 




Elongation. 


Set 


Elongation 
per in. 


Set per in. 




Lb. 


Lb. 


In. 


In, 


In. 


In. 




114 


5,000 


0. 


0. 


0. 


0. 




228 


10,000 


.0022 


0. 


.00001 


0. 




342 


15,000 


.0066 


.0001 


.00022 


0. 




456 


20,000 


.0128 


.0002 


.00043 


.00001 




670 


25,000 


.0201 


.0003 


.00067 


.00001 




684 


30,000 


.0267 


.0007 


.00069 


.00002 




798 


35,000 


.0326 


.0006 


.00109 


.00003 




912 


40,000 


.0393 


.0009 


.00131 


.00003 




1,030 


45,000 


.0460 


.0012 


.00153 


.00004 




1,140 


50,000 


.0526 


.0015 


.00176 


.00005 




1,250 


55,000 


.0503 


.0019 


.00198 


.00006 




1,370 


60,000 


.UuDO 


.0024 


.00222 


.00008 




1,480 


65,000 


.0741 


.0030 


.00247 


.00010 




1,600 


70,000 


.0600 


.0033 


.00267 


.00011 


Rested under initialload 
20 minutes. 


1,710 


75,000 


.06^ 


.0042 


.00293 


.00014 


V 


1,820 


80,000 


.uaov 


.0049 


.00320 


.00016 




1,930 


85,000 


.1044 


.0071 


.00348 


.00024 




2,050 


90,000 


.1138 


.0108 


.00379 


.00036 




2,170 


95,000 


.1240 


.0139 


.00413 


.00046 




2,280 


100,000 


.1329 


.0173 


.00443 


.00068 


■ 


2,390 


105,000 


.1445 


.0225 


.00482 


.00076 




2,510 


110,000 


.1581 


.0284 


.00527 


.00095 


• 


2,620 


115,000 


.1698 


.0345 


.00566 


.00116 




2,740 


120,000 


.1829 


.0412 


.00610 


.00137 




2,850 


125,000 


.1960 


.0606 


.00660 


.00169 




2,960 


130,000 


.2175 


.0608 


.00726 


.00203 




3,080 


135,000 


.2343 


.0716 


.00781 


.00239 




3,190 


140,000 


.2576 


.0663 


.00868 


.00288 




3,310 


145,000 


.2797 


.1018 


.00932 


.00339 




3,420 


160,000 


.3140 


.1274 


.01060 


.00426 




3,804 


167,000 










Tensile strength. 











Elongation after fracture, 0.44 in. in 30 in. = 1.47 per cent. 

Dimensions at fracture, 0.130 by 0.130 in. 

Sectional area. 0.0169 sq. in. 

Contraction oi area, 25.9 per cent. 

Position of fracture, 0.30 in. inside of gauge mark. 

Appearance of fracture, fine silky. 

30446*— 12 8 
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TENSILE TEST OF i-IN, SQUARE STEEL WIRE FOR WINDING GUNS. 

WIRE RECEIVED FROM WATERVLEIT ARSENAL. 

Sample 1, reel 114. 

Diameter of coil, free, 29-m. 

Marks, 1-A. 

Dimensions, 0.1275 by .1262 in. 

Sectional area, 0.01609 sq. in. 

Gauged length, 30 in. 

Arsenal extensometer used with 6-in. ditetl. 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Total. 


Persqnare 
iocn. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


80 

161 

241 

322 

402 

483 

563 

644 

724 

806 

885 

965 

1,046 

1,126 

1,207 

1,287 

1,368 

1,448 

1,529 

1,609 

1,600 

1,770 

1,850 

1,931 

2,011 

2,092 

2,172 

2,253 

2,333 

2,414 

2,494 

2,574 

2,655 

2,735 

2,816 

3,230 


5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

175,000 

200,700 


/n. 
0. 
.0049 
.0101 
.0157 
.0219 
.0274 
.0326 
.0385 
.0442 
.OiOl 
.0562 
.0623 
.0687 
.0744 
.0808 
.0879 
.0943 
.1012 
.1088 
.1161 
.1?35 
.1324 
.1420 
.1512 
.1618 
.1735 
.1847 
.1985 
.2155 
.2300 
.2490 
.2707 
.2955 
.3260 
.3635 


In. 
0. 
0. 

-.0002 

-.0002 

-.0003 

-.0002 

-.0003 

-.0002 

-.0002 

-.0002 

0. 

.0002 

.0002 

.0010 

.0012 

.0020 

.0027 

.0039 

.0053 

.0067 

.0086 

.0105 

.0136 

.0160 

.0208 

.0260 

.0308 

.0380 

.0471 

.0560 

.0673 

.0809 

.0979 

.1207 

.1480 


In. 

0. 

.00016 
.00034 
.00052 
.00073 
.00091 
.00109 
.00128 
.00147 
.00167 
.00187 
.00208 
.00229 
.00248 
.00269 
.00293 
.00314 
.00337 
.00363 
.00387 
.00412 
.00441 
.00473 
.00504 
.00539 
.00578 
.00616 
.00662 
.00718 
.00767 
.00630 
.00902 
.00985 
.01087 
.01212 


In. 
0. 
0. 

-.00001 

-.00001 

-.00001 

-.00001 

-.00001 

-.00001 

-.00001 

-.00001 

0. 

.00001 

.00001 

.00003 

.00004 

.00007 

.00009 

.00013 

.00018 

.00022 

.00029 

.00035 

.00045 

.00056 

.00069 

.00087 

.00103 

.00127 

.00157 

.00187 

.00224 

.00270 

.00326 

.00402 

.00493 


Tensile strength. 






1 



Elongation after fracture, 0.75 in. in 30 in. = 2.5 per cent. 

Dimensions at fracture, 0.101 by 0.099 in. 

Sectional area. 0.0100 sq. in. 

Contraction oi area, 37.8 per cent. 

Position of fracture, 8.30 m. inside gauge mark. 

Appearance of fracture, fine silky. 



36 8QUAAB STEEL WIBX FOB WINDING QTJHS. 

From same coil as 1-A. This sample was annealed at 1,500° F. 
for one horn* and allowed to cool slowly in fumacA for about nine 
hours. 

Marks, 1-B. 

Dimensions, 0.1275 by 0.1262 in. 

Sectional area, 0.01609 sq. in. 

Gauged length, 30 in. 



AppUMloadi. 1 I 


(»ug«llnigth. 1 


Per inch. 
















Ronarks. 


TOW. 


""I^T" ^ii 


ingB- 


B«. « 


DD. 


SM. 




1A>. 


It, 


„ 


/s. 


In. 


In. 


1 


1& 


gioo ft 




0. 










f 




0031 




OOOIO 


















00023 




00001 




m 


i: 


009 


vxn 






00032 




floooa 




»i 


i; 


000 








)0047 




oooot 




cso 










.0003 
































» 


oco 


0237 




!0QO7 


00079 








«2 


a 


ooo 


0M9 






mas3 




00001 














.0003 






00001 






T 








.0004 






00001 






a 




0281 




.0006 


00005 




00001 




<67 




000 


OZM 




.0003 


U09* 




00001 














































31 


000 


OB30 




looii 


»110 




OOOM 




631 


3f 














00003 










OSM 




!ooo6 






00001 






3! 








.0010 






00003 






» 


wo 


C87S 




.0013 


OOIM 




O0OO4 




SM 






0988 






M129 




00004 






3f 








ioois 






oooos 






3B 


000 


om 




.ooie 


»140 




00009 




Ml 


« 


000 


042E 




.0019 


»i4a 




00008 














-ooa) 
















MM 










00007 






* 




0489 




!oo35 










706 


41 


000 


0484 




.0088 
.0015 


OOIBI 
00169 




00013 
00016 














.0019 












V. 


000 






.0050 






00017 




m 


* 


000 


0H9 




,0051 


00183 
00187 




00017 






s; 


000 






!0057 


00193 








^7 


000 


0023 




:0CI83 


van 




00028 






& 


000 








00214 




00031 








000 












00034 








000 


oeee 






mzu 




00041 




Wl 


^ 


000 
000 


0741 

0789 




:oiso 


00347 




ooow 
ooosi 




(KB 


H 


000 


OB§0 




!«e30 


00283 
00327 




00070 

001 10 




efis 


« 


000 


IIW 




.0531 


00387 
0OU3 




00177 




MS 


ff 


000 


1718 




MM 


0O6O7 
0O673 




00204 
00821 




lioBO 


6. 


000 


1875 




:iio4 


006M 




O0368 




1,W6 












0O682 




OOtM 








000 












00171 












0O917 




00020 




> 


3340 




.2400 


01113 




00803 










.300S 














' 1 

















ifter fracture, 1.98 in. in 30 in. = 6.6 per cent. 

at fracture, 0.109 by 0.110 in. 
.._3a, 0.0120 sq. in. 
n of area, 25.4 per cent. 
I fracture, 0.80 in. inside gauge mark, 
e of fracture, silky 60 per cent, granular 40 per cent. 
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Marks^ 1-C. 

Dimensioiis, 0.1275 by 0.1262 in. 
Sectional area, 0.01609 sq. in. 
Gauged length, 30 in. 



Applied loads. 


In gauged length. 


Perinch. 


Remarks. 


Total. 


Per square 
incn. 

» 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb, 

80 

161 

241 

322 

402 

483 

563 

644 

724 

805 

885 

965 

1,046 

1,126 

.1,207 

1,287 

1,368 

1,448 

1,529 

1,609 

1,690 

1,770 

1,850 

1,931 

3,204 


Lb. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

199,000 


In. 


.0067 
.0114 
.0172 
.0230 
.0284 
.0343 
.0403 
.0465 
.0524 
.0585 
.0647 
.0711 
.0775 
.0847 
.0911 
.0981 
.1060 
.1123 
.1203 
.1280 
.1367 
.1460 
.1557 


In, 


.0002 
.0002 
.0003 
-.0002 
.0001 


.0007 
.0008 
.0010 
.0017 
.0023 
.0020 
.0031 
.0040 
.0050 
.0060 
.0073 
.0065 
.0102 
.0122 
.0153 
.0183 
.0216 


In. 



.00022 

.00038 

.00057 

.00077 

.00095 

.00114 

.00134 

.00155 

.00175 

.00195 

.00216 

.00237 

.00258 

.00282 

.00304 

.00327 

.00353 

.00374 

.00401 

.00427 

.00456 

.00487 

.00519 


In. 


.00001 
.00001 
.00001 

-.00001 

0. 


.00002 
.00003 
.00003 
.00006 
.00008 
.00007 
.00010 
.00013 
.00017 
.00020 
.00024 
.00028 
.00034 
.00041 
.00051 
.00061 
.00072 


Before reaching this 
load wire rolled over 
in south head into 
ntMves in grips. 
Extensometer read 
0.2658 when load was 
125,000 lb. per sq. in. 
Evidently it was 
jarred by the shock. 

« Tensile strength. 




, 


9 













Elongation after fracture, 0.90 in. in 30 in. = 3 per cent. 

Dimensions at fracture, 0.101 by 0.099 in. 

Sectional area. 0.0100 sq. in. 

Contraction or area, 37.8 per cent. 

Position of fracture, 0.75 m. inside gauge mark. 

Appearance of fracture, fine silky, cup-shaped. 



^tf 
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SQUABE STEEL WIRE FOB WINDING GUNS. 



Marks, 2-A. 

Dimensions 0.1275 by 0.1262 in. 
Sectional area, 0.01609 sq. in. 
Gauged length, 30 in. 



Applied loads. 


In ganged length. 


Per inch. 


Remarks. 














Total. 


Per square 
IndL 


Elonga- 
tion. 


Bet 


Elonga- 
tion. 


Set. 




Lb. 


X6. 


In, 


/n. 


In. 


In. 


1 


80 


5,000 
















161 


10,000 


.0057 





.00019 







241 


15,000 


.0114 





.00038 







322 


20,000 


.0173 


-.0002 


.00067 


-.00001 




402 


25,000 


.0230 


.0004 


.00077 


.00001 




483 


30,000 


.0286 


.0006 


.00095 


.00002 




563 


35,000 


.0341 


.0006 


.00114 


.00003 




644 


40,000 


.0390 


.0007 


.00133 


.mm 




724 


45,000 


.0458 


.0009 


.00153 


.(NMNKi 




805 


50,000 


.0614 


.0010 


.00171 


.00003 




885 


55,000 


.0571 


.0015 


.00190 


.00005 




965 


60,000 


.0681 


.0017 


.00210 


.00006 




1,046 


65,000 


.0690 


.0023 


.00230 


.00006 




1,126 


70,000 


.0748 


.0027 


.00240 


.00009 




1,207 


75,000 


.0612 


.0030 


.00271 


.00010 




1,287 


80,000 


.0671 


.0034 


.00290 


.00011 




1,368 


85,000 


.0931 


.0041 


.00310 


.00014 




1,448 


90,000 


.1000 


.0065 


.00333 


.00018 




1,529 


96,000 


.1065 


.0068 


.00655 


.00019 




1,609 


100,000 


.1132 


.0069 


.00877 


.00023 




1,600 


106,000 


.1120 


.0071 


.00373 


.00024 




1,770 


110,000 


.1267 


.0094 


.00422 


.00031 




1,850 


115,000 


.1353 


.0115 


.00451 


.00038 




1,931 


120,000 


.1420 


.0130 


.00473 


.00043 




2,011 


125,000 


.1517 


.0165 


.00606 


.00065 




2,092 


130,000 


.1597 


.0188 


.00632 


.00063 




2,173 


135,000 


.1691 


.0220 


.00664 


.00073 




2,253 


140,000 


.1780 


.0255 


.00593 


.00066 




2,333 


145,000 


.1880 


.0296 


.00627 


.00099 




2,414 


150,000 


.1980 


.0345 


.00663 


.00115 




2,494 


155,000 


.2112 


.(^99 


.00704 


.00133 




2,574 


160,000 


.2257 


.0480 


.00752 


.00160 




2,656 


165,000 


.2393 


.0545 


.00796 


.00182 




2,735 


170,000 


.2.552 


.0646 


.00651 


.00215 




2,816 


175,000 


.2740 


.0761 


.00913 


.00254 




2,896 


180,000 


.2943 


.0691 


.00961 


.00297 




2,977 


185,000 


.3190 


.1064 


.01063 


.00355 




3,057 


190,000 


.3480 


.1281 


.01160 


.00427 




3,138 


196,000 


.3830 


.1575 


.01277 


.00625 




8,475 


216,000 










—Tensile strength. 











Elongation after fracture, 0.59 in. in 30 in. = 2 per cent. 

Dimensions at fracture, 0.100 by .0.103 in. 

Sectional area. 0.0103 sq. in. 

Contraction or area, 36 per cent. 

Position of fracture, 9 in. inside gauge mark. 

Appearance of fracture, fine sUky. 



SQXJABE STEEL WIRE FOB WINDING GUNS. 
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From same coil as 2-A. This sample was aimealed at 1,500® F. 
for about 1 hour, and allowed to cool slowly in furnace for about 9 
hours. Annealed the second time at 1,500° F. for 3 hours, and 
allowed to cool in furnace for about 9 hours. 

Marks, 2-B. 

Dimensions, 0.1275 by 0.1262 in. 

Sectional area, 0.01609 sq. in. 

Gauged length, 30 in. 



Applied loads. 


In gauged length. 


Per Inch. 


RemarkR. 














Total. 


Per sauare 
inch. 


Elonga* 
tion. 


Set 


Elonga- 
tion. 


Set. 


• 


Lb. 


Lb. 


In, 


In. 


In. 


In. 




48 


3,000 


0. 


0. 


0. 


0. 




97 


6,000 


.0077 


0. 


.00026 


0. 




145 


9,000 


.0116 


0. 


.00039 


0. 




193 


12,000 


.0140 


0. 


.00037 


0. 




241 


15,000 


.0179 


-.0002 


.00050 


-.00001 




290 


18,000 


.0210 


0. 


.00070 


0. 




338 


21,000 


.0239 


-.0003 


.00080 


-.00001 




386 


24,000 


.0268 


0. 


.00089 


0. 




402 


25,000 


.0281 


0. 


.00094 


0. 




418 


26,000 


.0292 


0. 


.00097 


0. 




434 


27,000 


.0298 


-.0002 


.00099 


-.00001 




467 


29,000 


.0327 


-.0002 


.00109 


-.00001 




483 


30,000 


.0343 


-.0002 


.00114 


-.00001 




499 


31,000 


.0348 


-.0002 


.00116 


-.00001 




515 


32,000 


.0353 


0. 


.00118 


0. 




531 


33,000 


.0362 


0. 


.00121 


0. 




547 


34,000 


.0872 


-.0002 


.00124 


-.00001 




563 


35,000 


.0388 


-.0003 


.00129 


-.00001 




579 


36,000 


.0396 


.0006 


.00132 


.00003 




595 


37,000 


.0410 


.0002 


.00137 


.00001 




611 


38,000 


.0418 


0. 


.00139 


0. 




628 


39,000 


.0440 


0. 


.00147 


0. 




644 


40,000 


.0451 


.0001 


.00150 


0. 




660 


41,000 


.0465 


.0008 


.00156 


.00003 




676 


42,000 


.0482 


.0024 


.00161 


.00008 




692 


43,000 


.0501 


.0024 


.00167 


.00008 




708 


44,000 


.0618 


.0043 


.00173 


.00014 




724 


45,000 


.0538 


.0050 


.00176 


.00017 




740 


46,000 


.0558 


.0068 


.00186 


.00023 




756 


47,000 


.0623 


.0099 


.00208 


.00033 




772 


48,000 


.0880 


.0390 


.00293 


.00130 




788 


49,000 


.1160 


.0621 


.00387 


.00207 




805 


50,000 


.1£00 


.0978 


.00533 


.00326 




821 


51,000 


.1880 


.1230 


.00627 


.00410 




869 


54,000 


.2530 


.1760 


.00843 


.00587 




917 


67,000 


.3120 


.2312 


.01040 


.00771 




966 


60,000 


.3805 


.2960 


.01268 


.00983 




1,550 


96,400 










Tensile strength. 











Elongation after fracture, 2.76 in. in 30 in. = 9.2 per cent. 

Dimensions at fracture, 0.113 by 0.114 in. 

Sectional area, 0.01288 sq. in. 

Contraction of area, 19.9 per cent. 

Position of fracture, 0.95 m. outside gauge mark. 

Appearance of fracture silky, trace of granulation. 
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Marks, 2-C. 

Dimensions, 0.1275 by 0.1262 in. 
Sectional area, 0.01609 sq. in. 
Gauged length, 30 in. 



Applied loads. 


In ganged length. 


Per inch. 


Remarks. 














Total. 


Peraqtiare 
inch. 


Elonga- 
Uon. 


Set. 


Elonga- 
tion. 


Set. 




Lb, 


Lb, 


In. 


In. 


In, 


In. 




80 


5,000 


a 


0. 


0. 


0. 




161 


10,000 


.0060 


0. 


.00020 


0. 




241 


15,000 


.0114 


0. 


.00038 


0. 




322 


20,000 


.0170 


-.0001 


.00067 


0. 




402 


25,000 


.0229 


0. 


.00076 


0. 




483 


30,000 


.0282 


0. 


.00004 


0. 




MV3 


35,000 


.0339 


0. 


.00113 


0. 




644 


40,000 


.0393 


0. 


.00131 


0. 




724 


45,000 


.0450 


.0001 


.00150 


0. 




805 


60,000 


.0507 


.0002 


.00160 


.00001 




8a'> 


65,000 


.0568 


.0004 


.00180 


.00001 




065 


60,000 


.0629 


.0008 


.00210 


.00003 




1,046 


65,000 


.0681 


.0009 


AWJSl 


.00003 




1,126 


70,000 


.0738 


.0015 


.00246 


.00005 




1,207 


76,000 


.0608 


.0018 


.00260 


.00006 




1,287 


80,000 


.0663 


.0021 


.00288 


.00007 




1,368 


85,000 


.0931 


.0030 


.00310 


.00010 




1,448 


90,000 


.0992 


.0033 


.00331 


.00011 




1,529 


06,000 


.1059 


.0047 


.00363 


.00016 




1,609 


100,000 


.1126 


.0054 


.00376 


.00018 




1,600 


105,000 


.1181 


.0060 


.00304 


.00020 




1,770 


110,000 


.1260 


.0075 


.00420 


.00025 




1,850 


115,000 


.1331 


.0000 


.00444 


.00030 




1,031 


120,000 


.1411 


.0105 


.00470 


.00035 




2,011 


125,000 


.1479 


.0125 


.00403 


.00042 




2,092 


130,000 


.1569 


.0150 


.00623 


.00050 




2,172 


135,000 


.1650 


.0175 


.00650 


.00058 




2,253 


140,000 


.1745 


.0217 


.0a'>82 


.00072 




2,333 


146,000 


.1840 


.0243 


.00613 


.00061 


. 


2,414 


150,000 


.1961 


.0201 


.00654 


.00007 




2,494 


165,000 


.2060 


.0340 


.00687 


.00113 


• 


2,574 


160,000 


.2170 


.0380 


.00723 


.00130 




2,655 


165,000 


.2315 


.0467 


.00772 


.00152 




2,736 


170,000 


.2460 


.0646 


.00823 


.00182 




2,816 


176,000 


.2628 


.0633 


.00876 


.00311 




2,896 


180,000 


.2810 


.0740 


.00037 


.00250 




2,977 


186,000 


.3025 


.0004 


.01008 


.00301 




3,057 


190,000 


.3205 


.1004 


.01008 


.00366 




3,138 


195,000 


.3630 


.1333 


.01210 


.00444 




3,475 


200,000 


.4030 


.1663 


.01343 


.005&4 




3,511 


218,300 










Tensile strength. 











Elongation after fracture, 0.51 in. in 30 in. = 1.7 per cent. 

Dimensions at fracture, 0.098 by 0.099 in. 

Sectional area. 0.0097 sq. in. 

Contraction oi area, 44.6 per cent. 

Position of fracture, 9.35 m. inside gauge mark. 

Appearance of fracture, fine silky. 



. SQUARE STEEL WERE FOB WINDING GUNS. 



Sample No. 3. Eeel 778. 
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Diameter of coil, free, 23 in. 
Marks, 3-A. 

Dimensions, 0.1262 by 0.1254 in. 
Sectional area, 0.01570 sq. in. 
Sectional area, used as 0.01571. 
Gauged length, 30 in. 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 














Total. 


Per square 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 




Lb. 


Lb. 


In. 


In. 


In. 


In. 




79 


5,000 


0. 


0. 


a 


0. 




167 


10,000 


.0062 


0. 


.00021 


0. 




236 


15,000 


.0113 


0. 


.00038 


0. 




314 


20,000 


.0170 


0. 


.00057 


0. 




393 


25,000 


.0226 


-.0001 


.00075 


0. 




471 


30,000 


.0281 


-.0001 


.00094 


0. 




550 


35,000 


.0341 


-.0001 


.00114 


0. 




628 


40,000 


.0393 


-.0001 


.00131 


0. 




706 


45,000 


.0449 


-.0001 


.00150 


0. 




785 


50,000 


.0502 


-.0001 


.00167 


0. 




863 


55,000 


.0559 


-.0001 


.00186 


' 0. 




942 


60,000 


.0620 


-.0001 


.00207 


0. 




1,021 


65,000 


.0684 


.0001 


.00228 


0. 




1,099 


70,000 


.0741 


.0003 


.00247 


.00001 




1,178 


75,000 


.0758 


.0006 


.00253 


.00002 




1,256 


80,000 


.0874 


.0016 


.00291 


.00005 




1,335 


85,000 


.0942 


.0025 


.00314 


.00008 




1,413 


90,000 


.1000 


.0032 


.00333 


.00011 


• 


1,492 


95,000 


.1070 


.0038 


.00357 


.00013 




1,570 


100,000 


.1137 


.0051 


.00379 


.00017 




1,648 


105,000 


.1213 


.0070 


.00404 


.00023 




1,727 


110,000 


.1285 


.0087 


.00428 


.00029 




1.806 


115,000 


.1377 


.011^ 


.00459 


.00037 




1,884 


120,000 


.1450 


.0128 


.00483 


.00043 




1,962 


125,000 


.1543 


.0165 


.00514 


.00055 




2,041 


130,000 


.1631 


.0200 


.00544 


.00067 




2,120 


135,000 


.1746 


.0243 


.00582 


.00081 




2,199 


140,000 


.1860 


.0295 


.00620 


.00098 




2,277 


145,000 


.1990 


.0361 


.00663 


.00120 




2,355 


150,000 


.2155 


• U44o 


.00718 


.00149 


* 


2,433 


155,000 


.2406 


.0614 


.00602 


.00205 




2,512 


160,000 


.2548 


.0709 


.00849 


.00236 




2,590 


165,000 


.2785 


.0857 


.00928 


.00286 




2,669 


170,000 


.3025 


.1040 


.01008 


.00347 




2,748 


175,000 


.3389 


.1307 


.01130 


.00436 




2,826 


180,000 


.3836 


.1668 


.01278 


.00556 




3,102 


197,500 










Tensile strength. 











Elongation after fracture, 0.34 in. in SO in. = 1.1 per cent. 

Dimensions at fracture, 0.092 by 0.096 in. 

Sectional area^ 0.00883 sq. in. 

Contraction of area, 43.7 per cent. 

Position of fracture, 1.15 m. outside gauge mark. 

Appearance of fracture, silky, oblique. 



14-INCH GUN, 1910. 



STEEL CASTINGS FOR JACKET AND "D" HOOP. 
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Tensile tests of steel castings for jacket and " i) " hoop for li-in, gun, model 1910, 
[The inch aectlon In which fractore oocmred is marked thus *.] 



Marks, 1-4. 
Diameter, 1.129 sq. in. 
Sectional area, 1 8q. in. 
Gauged length, 8 in. 



Test 14649. 



Applied 
loads per 


In ganged length. 


Per inch 


Kemarks. 










sq. in.> 


Elongation. 


Set. 


Elongation. 


Set. 




Lb. 


In. 


In. 


In. 


In. 




1.000 


0. 


0. 


0. 


0. 




6,000 


.0011 


.6000 


.00013 


0. 




10,000 


.0023 


.0000 


.00023 


0. 




15.000 


.0035 


-.0003 


.00044 


-.00004 




20.000 


.0047 


-.0001 


.00069 


-.00001 




25.000 


.0061 


0. 


.00070 


0. 




30.000 


.0077 


.0000 


.00006 


0. 




31.000 


.0079 


.0000 


.00098 


0. 




32,000 


.0061 


.0000 


.00101 


0. 




33,000 


.0085 


0. 


.00106 


0. 




34,000 


.0087 


.0004 


.00109 


.00006 




35,000 


.0092 


.0003 


.00115 


.00004 




36,000 


.0095 


.0003 


.00119 


.00004 




37,000 


.0097 


.0003 


.00121 


.00004 




38,000 


.0101 


.0008 


.00126 


.00004 


• 


39,000 


■ .0103 


.0002 


.00129 


.00003 




40,000 


.0106 


.0003 


.00133 


.00004 




41,000 


/ .0111 
t .0380 


} .0310 


/ .00139 
\ .00475 


} .00388 


Yield point. 


71,300 










Tensile strength. 









1 Total load, pounds, same as stress, pounds, per square inch. 

Elongation in 8 in. = 1.84 in. = 23 per cent. 

Elongation in inch sections, 0.13, 0.21, 0.28, 0.40*, 0.27, 0.22, 
0.19, 0.14. 

Diameter at fracture, 0.93 in. 

Sectional area, 0.679 sq. in. 

Contraction of area, 32.1 per cent. 

Position of fracture, 4.25 m from the neck. 

Appearance of fracture, amorphous; opened numerous small cavi- 
ties in surface of stem; scleroscope hardness, 30. 
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Jd:arks, 2-3. 
Diameter, 1.129 in. 
iSectional area, 1 sq. in. 
Gauged length, 8 in. 



Applied 

loads per 

sq. in.i 


In ganged lengtb. 


Per inch. 


Remarks. 


Elongation. 


Set. 


Elongation. 


Set. 


Lb. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 

40,300 

41,000 
62,600 


In. 

0. 
.0011 
.0023 
.0035 
.0049 
.0060 
.0074 
.0079 
.0064 
.0086 
.0086 
.0096 
.0100 
.0100 
.0104 
.0107 
.0112 
/ .0116 
\ .0780 
.0849 


In. 
0. 

-.0001 
-.0001 
-.0001 
-.0002 
-.0002 
0. 

-.0002 
-.0001 
0. 

—.0001 
.0014 
.0006 
.0003 
.0006 
.0004 
.0007 

} 


In. 
0. 

.00014 
.00029 
.00044 
.00061 
.00075 
.00093 
.00099 
.00106 
.00108 
.00108 
.00120 
.00126 
.00126 
.00130 
.00134 
.00140 
/ .00146 
\ .00975 
.01060 


In. 

0. 

-.00001 
-.00001 
-.00001 
-.00003 
-.00003 

.00000 
-.00002 
-.00001 

.00000 
-.00001 
-.00018 

.00006 

.00004 

.00006 
..00003 

.00009 

} 


• 

Yield point. 
Tensile strength. 


.0757 


.00946 











1 Total load, pounds, same as stress, pounds per square inch. 

Elongation in 8 in. =0.40 in. = 5.25 per cent. 

Elongation of inch sections, 0.04, 0.09*, 0.05, 0.04, 0.06, 0.05, 0.04, 
0.05. 

Diameter at fracture, 1.09 in. 

Sectional area, 0.933 sq. in. 

Contraction of area, 6.7 per cent. 

Position of fracture, 1.25 in. from the neck. 

Appearance of fracture, fine granular, amorphous spot at circum- 
ference; fracture contained a small cavity about 0.03 in. diameter; 
scleroscope hardness, 29. 
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14-IKGH QUK, 1010. 



Marks, 5-8. 
Diameter, 1.129 in. 
Sectional area, 1 sq. in. 
Gauged length, 8 in. 



Applied 
loaaiBper 


In gBoged tength. 


Per inch. 


Remarks. 










sq. in.i 


Elongation. 


Set. 


Elongation. 


Set. 




lAt, 


In. 


7n. 


In. 


In. 




1,000 


0. 


0. 


0. 


0. 




6,000 


.0006 


0. 


.00006 


0. 




10,000 


.0021 


0. 


.00026 


0. 




16,000 


.0036 


.0001 


.00045 


.00001 




20,000 


.0049 


.0008 


.00061 


.00003 




25,000 


.0066 


.0002 


.00061 


.00003 




30,000 


.0060 


.0003 


.00100 


.00004 




32,000 


.0086 


.0004 


.00106 


.00006 




34,000 


.0090 


.0004 


.00113 


.00006 




36,000 


.0097 


.0006 


.00121 


.00008 




38,000 


/ .0700 
\ .0600 


1 .0602 


/ .00060 
\ .01000 


1 .00665 


Yield point. 


61,000 










Tensile strength. 











1 Total load, pounds, same as stress, pounds per square inch. 

Elongation in 8 in. = 0.51 in. = 6.37 per cent. 

Elongation of inch sections, 0.04, 0.06, 0.06, 0.06, 0.06, 0.11*, 0.06, 
0.06. 

Diameter at fracture, 1.08 in. 

Sectional area, 0.916 sq. in. 

Contraction of area, 8.4 per cent. 

Position of fracture, 2.70 in. from the neck. 

Appearance of fracture, granular, with a defective spot 0.10 in. 
wide, 0.50 in. long at the circumference; opened crack at surface of 
stem; scleroscope nardness, 30. 
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Marks, 6-7. 
Diameter, 1 . 1 29 in. 
Sectional area, 1 sq. in. 
Gauged length, 8 in. 



Applied 

loaoBper 

sq. in.i 


In gBtiged length. 


Per inch. 


Kemarks. 


Elongation. 


Set. 


Elongation. 


Set. 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

50,500 

61,000 
67,400 


In. 

0. 

.0008 
.0022 
.0039 
.0053 
.0066 
.0081 

.0093 
.0096 
* .0099 
.0102 
.0106 
.0108 
.0113 
.0116 
.0118 
.0121 
.0124 
.0120 
.0130 
.0136 
.0139 
.0142 
.0146 
.0149 
/ .0172 
t .1960 
.2066 


In. 
0. 

.0002 
.0004 
.0U06 
.0006 
.0006 
.0007 


In. 

0. 

.00010 

.00028 

.00049 

.00066 

.00083 

.00101 


In. 
0. 
.00003 
.00005 
.00006 
.00008 
.00008 
.00009 


Tensile strength. 

i 


.0010 
.0010 
.0011 
.0011 
.0011 
.0011 
.0014 
.0014 
.0014 
.0014 
.0014 
.0016 
.0015 
.0014 
.0018 
.0019 
.0018 
.0018 
.0019 

\ 


.00111 
.00116 
.00119 
.00124 
.00128 
.00131 
.00135 
.00141 
.00145 
.00148 
.00151 
.00155 
.00158 
.00163 
.00170 
.00174 
.00178 
.00183 
.00186 
/ .00215 
t .02450 
.02580 


.00013 
.00013 
.00014 
.00014 
.00014 
.00014 
.00018 
.00018 
.00018 
.00018 
.00018 
.00019 
.00019 
.00018 
.00023 
.00024 
.00023 
.00023 
.00024 

} 


.1896 


.02370 











1 Total load, iwunds, same as stress, pounds per square inch. 



* Too high load. 



Elongation in 8 in. = 0.76 in. = 9.50 per cent. 

Elongation of inch sections, 0.12*, 0.14*, 0.09, 0.09, 0.08, 0.10, 
0.07, 0.07. 

Diameter at fracture, 1.02 in. 

Sectional area, 0.817 sq. in. 

Contraction of area, 18.3 per cent. 

Position of fracture, 1 in. from the neck. 

Appearance of fracture, amorphous 90 per cent, granular 10 per 
cent; scleroscope hardness, 29. 
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14-IKCH GUN, 1910, 



Marks, 9-12. 
Diameter, 1.129 in. 
Sectional area, 1 sq. in. 
Gauged length, 8 in. 



Applied 

loads per 

sq. in.i 


In ganged lengtb. 


Ferinch. 


Remarks. 


ElongBtioiL 


Set. 


Elongation. 


Set. 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 

40,900 

41,000 
61,300 


In. 

0. 

.0008 
.0021 
.0035 
.0049 
.0063 
.0077 
.0081 
.0084 
.0086 
.0089 
.0092 
.0096 
.0097 
.0098 
.0104 
.0106 
/ .0112 
t .1387 
.1432 


In. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0002 
.0003 
.0004 
.0003 
.0003 
.0003 
.0004 
.0004 
.0004 
.0004 
.0005 

\ 


In. 
0. 
.00010 
.00016 
.00044 
.OOOCl 
.00079 
.00096 
.00101 
.00105 
.00108 
.00111 
.00115 
.00120 
.00121 
.00123 
.00130 
.00133 
r .00140 
\ .01730 
.01790 


In. 

0. 

0. 

0. 

0. 
.00001 
.00003 
.00003 
.00004 
.00005 
.00004 
.00004 
.00004 
.00005 
.00005 
.00005 
.00005 
.00006 

} 


Tensile strength. 


.1301 


.00224 











1 Total load, pounds, same as stress, pounds per square inch. 

Elongation in 8 in., =0.71 in. =8.87 per cent. 

Elongation of inch sections, 0.05, 0.07, 0.08, 0.08, 0.21*, 0.09, 0.07, 
0.06. 

Diameter at fracture, 1.04 in. 

Sectional area, 0.849 sq. in. 

Contraction of area, 15.1 per cent. 

Position of fracture, 3.50 m. from the neck. 

Appearance of fracture, silky 85 per cent; fine granular 15 per 
cent; obUque; opened cracks in surface of stem; scleroscope hardness, 
27.5. 



14-INCH GUN, 1910. 
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Marks, 10-11. 
Diameter, 1.129 in. 
Sectional area, 1 sq. in. 
Gauged length, 8 in. 



Applied 
loads per 


In gauged length. 


Per inch. 


nemark.*!. 










Bq. izL> 


ElongaUoa 


Set 


Elongation. 


Set. 




Lb. 


In. 


In, 


In. 


In. 


• 


1,000 


0. 


0. 


0. 


0. 




5,000 


.0009 


0. 


.00011 


0. 




10,000 


.0023 


.0001 


.00039 


.00001 


- 


15,000 


.0038 


.0002 


.00048 


.00003 




20,000 


.0061 


.0001 


.00064 


.00001 




25,000 


.0066 


.0002 


.00063 


.00003 




30,000 


.0078 


.0003 


.00098 


.00003 




31,000 


.0081 


.0003 


.00101 


.00003 




32,000 


.0083 


.0003 


.00104 


.00003 




33,000 


.0086 


.0003 


.00108 


.00064 




34,000 


.0069 


.0001 


.00111 


.00001 




35,000 


.0091 


.0003 


.00114 


.00003 




36,000 


.0094 


.0003 


.00118 


.00003 




37,000 


.0096 


.0003 


.00120 


.00003 




38,000 


.0099 


.0003 


.00124 


.00003 




30,000 


.0101 


.0003 


.00126 


.00003 




40,000 


.0106 


.0001 


.00133 


.00001 




41,000 


.0109 


.0003 


.00136 


.00004 




41,600 


/ .0113 
t .1688 


I 


/ .00140 
\ .02110 


\ 




/ 


/ 


42,000 


.1742 


.1610 


.02180 


.02010 




61,300 










Tensile strength. 


* 


............ 





1 Total load, iwunds, same as stress, pounds per square inch. 

Elongation in 8 in. =»0.92 in. » 11.50 per cent. 

Elongation of inch sections, 0.08, 0.11, 0.12, 0.16, 0.19*, 0.10, 
0.09, 0.07. 

Diameter at fracture, 1.02 in. 

Sectional area, 0.817 sq. in. 

Contraction of area, 18.3 j>er cent. 

Position of fracture, 4.30 in. from the neck. 

Appearance of fracture, fine granular 90 per cent, amorphous 10 
per cent; opened cracks in surface of stem; scleroscope haroness, 29. 

aoi4e"— 12 — I 
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14-INCH GX7Ky 1910. 



TENSILE TESTS FROM JACKET AND "D" HOOP FOR l^-INCH GUN, 

MODEL OF 1910. 



Ex. 0.7323 


Elastic 
limit per 


Tensile 
strength 


Elon- 
gation 


EloDcation 
inmch 


Con- 
traction 


Sdero- 
soope 

hard- 


Appearance of fracture. 


sq.in. 


persq.in. 


in 2 in. 


sections. 


of area. 








Lb. 


Lb. 


PereL 


In. 


PereL 






7323T1 


42,000 


60,000 


6.6 


0.06 ( 


5. 08* 


9.6 


24.5 


Flaky, with smooth lustrous 

spot near circumference. 
Dull silky. 


T2 


41,000 


72,500 


27.0 


.37* 


.17 


43.3 


24.5 


T3 


41,600 


71,000 


15.0 


.12 


.IS* 


24.0 


23.5 


Dull silky with granular met- 
al near center; opened 
cracks in surtece of stem. 


T4 


41,000 


72,000 


24.5 


.20 


.20 


34.0 


24.6 


DuU silky. 


T5 


30,600 


71,000 


19.0 


.24* 


.14 


24.0 


25.0 


DullsUkywithgranularmetal 
near droamferenoe; opened 
cracks in surl^M» of stem. 


T6 


48,600 


70,500 


21.0 


.22* 


.20 


27.4 


24.5 


Dull silky, with opened 
cracks in surfEuse of stem. 


T7 


50,000 


71,000 


26.0 


.34* 


.16 


87.1 


24.6 


Dull silky with patch of 

liff ht colored metiu. 
Dull silky, with opened 


T8 


39,600 


70,500 


16.5 


.20* 


.11 


30l6 


24.0 


















cracks in surface of stem. 


T» 


47,000 


70,500 


14.0 


.17* 


.U 


16.9 


24.0 


Amorphous 90 per cent, gran- 
ular 10 per cent. 


TIO 


46^600 


68,000 


25. 


.22 


.28> 


37. 1 


24.6 


Dull silky; opened cracks in 
surface of stem. 


TU 


44,600 


68,000 


19.0 


.23* 


.16 


27.4 


23.5 


Amorphou896 per cent, gran- 
ular 5 per cent. 


T12 


44,600 


70,000 


14.0 


.IS* 


.10 


20.6 


24.0 


Amorphous 96 percent, gran- 
ular 6 per cent; opened 
cracks in surface of stem. 


LI 


42,600 


73,200 


21.0 


.a«* 


.18 


27.4 


24.5 


Amorphous with two small 
greenish colored spots. 


L2 


42,000 


70,500 


17.0 


.15 


.19* 


20.5 


24.6 


Amorphous trace of granula- 
tion; open cracks in sur- 
face of stem. 


L3 


42,500 


72,000 


18.0 


.22* 


.14 


27.4 


24.0 


Amorphous; opened cracks 
in surface of stem. 


L4 


40,000 


71,000 


14.0 


.13 


.15* 


13.2 


25.0 


Fine granular 90 per cent. 


L5 


40,000 


60,000 


15.5 


.11 


.20* 


27.4 


24.5 


amorphous 10 per cent. 
Dull alky, granular spot 
near drcumferenoe; opened 
cracks in surlace of stem. 


L6 


47,500 


61,000 


9.0 


.14* 


.04 


24.0 


26.0 


DuU silky with light colored 
spot, granular near cir- 
cumference 


L7 


48,500 


70,600 


24.0 


.17 


.31* 


3a7 


24.6 


DuU sOky with Ught colored 
si)Ot at drcumlerence. 


L8 


41,500 


71,000 


14.5 


.19* 


.10 


24.0 


25.0 


Amorphous 95 percent, gran- 
ular 5 per cent. 


U 


48,000 


70,500 


14.0 


.17* 


.11 


20.5 


25.0 


Amorphous; opened cracks 
in surface of stem. 


LIO 


47,000 


68,500 


27.5 


.21 


.34* 


40.3 


25.0 


DuU silky. 


Lll 


46,500 


60,000 


20.5 


.25* 


.16 


27.4 


24.5 


Amorphous; opened cracks 
in surface of stem. 


L12 


47,500 


71,000 


16.5 


.14 


.19* 


24.0 


26.0 


Do. 


Rl 


37,000 


64,000 


8.5 


.08 


.09* 


13.2 


22.0 


Amorphous 90 percent, gran- 


















ular 10 per cent. 


R2 


38,500 


71.500 


30.0 


.24 


.36* 


46.2 


22.5 


DuU sUky. 


R3 


41,500 


70,000 


20.0 


.18 


.22* 


27.4 


23.0 


Do. 


R4 


42,000 


72,600 


28.5 


.22 


.35* 


43.3 


23.5 


Do. 


R5 


41,500 


71,000 


30.5 


.19 


.42* 


64.6 


26.0 


Silky. 


R6 


36,000 


40,500 


6.0 


.04 


.08* 


13.2 


25.0 


Amorphous 60 per cent, 
smooth lustrous 40 per cent 


R7 


44,500 


56,000 


7.6 


.12* 


.03 


16.9 


25.5 


Amorphous with granular 
metal; brownish colored 
section at circumference. 


R8 


36,500 


58,500 


6.5 


.0»» 


.04 


9.5 


25.0 


Granular 70 per cent, amor- 


R9 


44,500 


60,000 


15.0 


.18* 


.12 


16.9 


21.6 


phous 30 per cent. 
DuU sUky 90 per cent, gran- 
ular 10 per cent. 


RIO 


40,000 


66,500 


14.0 


.11 


.17* 


24.0 


21.5 


AmorphousOO percent, gran- 
ular 10 per cent. 


Rll 


42,500 


61,500 


10.0 


.13* 


.07 


2a6 


22.0 


Do. 


R12 


42,500 


61,500 


10.0 


.07 


.13* 


16.9 


23.0 


Amorphous. 
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Test No. 14664. 

Compressive tests of counter-recoil springs, 3-inch gun. 
Carnage model 1902. 
Plate XX. Drawing 91. 

Kequirements for springs (see drawing 2-16-91). 
To sustain a load of 516 lb. at a height of not less than 23.33 in. 
To become soUd under a load of approximately 1,164 lb. at a height 
of not over 7.85 in. 

To enter over a bar 3 in. in diameter when free. 

To measure not over 5.56 in. outside diameter when soUd. 

Tag marked, Bear spring, carriage 172. 

Spring marked, 210. 



Load. 


(a) Height measured 
on— 


Height measured on- 


Ascending 
load. 


Descending 
load. 


Ascending 
load. 


Descending 
load. 


Lb. 

Free height. 

25 

60 

100 

200 

300 

400 

500 

516 

579 

600 

700 

759 

800 

900 

1,000 

1,100 

1,164 

1,200 

1,300 

1,400 

1,500 

1,600 

1,650 

1,700 

1,708 

1,750 

1,800 

1,850 

1,900 

1,050 

2,000 

2,100 

2,300 

2,500 

3,650 

3,850 


In. 

34.70 


In. 
34.44 


In. 

34.80 


In. 

34.40 

33.15 

32.22 

31.46 

29.61 

27.89 

26.23 

24.60 

24.62 

23.33 

23.06 

21.59 

20.70 

19.92 

18.38 

16.98 

15.62 

14.68 

14.11 

12.70 

11.24 

9.91 

8.65 

8.10 

7.68 

7.66 

7.54 

7.51 

7.49 

7.48 

7.48 




1 


32.85 
31.30 
29.97 
28.60 




32.74 
31.19 
29.73 
28.33 
26.90 
26.70 










26.93 






25.60 
24.03 
23.33 
22.70 
21.10 
19.55 




26.60 

24.12 

23.33 

22.70 

21.20 

19.62 

18.03 

17.90 

16.66 

14.80 

13.12 

11.45 

9.46 

8.56 

7.95 

7.85 

7.60 

7.54 

7.51 

7.49 

7.48 

7.47 










17.28 






16.43 






12.98 






9.47 


8.72 
8.20 
7.74 








7.56 
7.52 








7.47 






7.46 
7.44 
7.42 
7.41 
7.40 
























7.40 













(a) Free height after dropping on floor two or three times 34.70 
inches. 
Outside diameter when sohd^ 5.53 in^ 
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Loodz/t 
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SPftllTGd F6ft 6B]>KAKC£ W6&K« 



Tag marked, Middle spring carriage 172. 
Spring marked, 166. 



Load. 


(a) Height 

meMorea cm 

aaoending 

load. 


(6) Height meaaured on— 


Aaoending 


Descending 


Lb. 

Freebeii^t. 

25 

60 

100 

200 

300 

400 

452 

600 

616 

600 

man) 

700 
800 
900 
1,000 
1,100 
1,164 
1,200 
1,300 
1,400 
1,450 
1,500 
1,524 
1,548 
1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 


In. 
32.00 


In. 
33.18 


In. 
32.25 
31.40 
30.60 
29.62 
27.88 
26.00 
24.30 
23.33 
22.50 
22.20 
20.94 
20.36 
19.29 
17.68 
16.06 
14.71 
13.14 
12.11 
11.60 
10.15 
8.79 
8.32 
7.96 
7.85 
7.74 








31.06 
29.66 
28.12 

26.71 


28.12 


25.20 




25.18 
25.04 
23.67 
23.33 
22.12 
20.60 
18.88 
17.14 
15.46 
14.26 
13.72 
11.70 
9.90 
9.00 
8.23 


23.57 




20.62 


17.48 






12.35 


9.02 


7.84 




7.85 


7.66 
7.54 
7.50 
7.49 
7.46 
7.45 
7.44 




7.57 
7.53 
7.62 
7.60 
7.49 
7.48 


7.55 
7.54 

7.52 
7.50 
7.49 

7.48 







Outside diameter when solid, 5.53 in. 

(a) Free height after removing from machine, 31.95, in.; after 
dropping on floor two or three times, 33 in. 

(p) Free height after removing from machine, 32.25 in. 
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LocKLiUk 
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Tag marked, Front spring carnage 172. 
Spring marked, 199. 



UmuL 


mcMoivd on 

aaoendiDr 
load. 


ib)Bei^m 


1 11111 il oo— 


load. 


DonendinK 
load. 


Fiwliei^t. 

25 

50 

100 

200 

300 

337 

400 

415 

403 

500 

516 

600 

700 

800 

900 

1,000 

1,100 

1,164 

1,200 

1,350 

1,378 

1,380 

1,400 

1,450 

1,500 

1,550 

1,600 

1,660 

1,700 

1,750 

1,800 


/a. 

30.40 


la. 
3L22 


la. 
30.40 
28.85 
28.45 
27.63 
25.85 
24.10 
23.33 
22.52 








28.98 
27.42 
26.08 


26.52 
25.03 


23.59 
23.33 


24.61 


23.33 
23.28 
22.93 
21.62 
20.06 
\fL42 
16.84 
15.30 
13.61 
12.62 
12.13 
9.40 






2L00 
20.76 
19.40 
17.83 
1&27 
14.90 
13.38 
11.37 
10.53 
10.03 
8.22 


21.80 
20.40 


17.32 


14.20 


11.45 
11.00 


7.85 




7.85 
7-78 
7.64 
7.58 
7.54 
7.52 
7.50 
7.49 
7.48 


7.70 
7.60 
7.56 
7.53 
7.51 
7.49 
7.48 
7.47 


8.53 
7.85 
7.60 
7.58 
7.55 
7.53 
7.51 
7.49 
7.48 







Outside diameter when solid, 5.53 in. 

(a) Free height after removing from testing machine, 30.03 in.; 
after dropping on floor two or three times, 31.25 in. 

(b) Free height after removing from testing machine, 30.40 in. 
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&I>ItXKGd FOR d&DKAKCfl WOEK« 



Tag^ marked. Front spring carriage 186. 
Spring marked, 161. 



Load. 


(a) Hei£ht 
measured on 

load. 


(6) Height measured on— 


Ascending 
load. 


Descending 
load. 


Lb. 

Free height.. 

25 

60 

100 

200 

278 

300 

320 

400 

404 

500 

516 

600 

700 

800 

900 

1,000 

1,100 

1,164 

1,200 

1,250 

1,270 

1,277 

1,300 

1,350 

1,400 

1.450 

1,500 

1,550 

1,600 

1,650 


In. 
20.20 


In. 
30.38 


In. 
29.65 
28.28 
27.70 
26.72 
24.92 
23.33 
22.92 








27.98 
26.27 


25.00 


23.49 
23.33 
21.82 


24.80 


■ 




23.33 
21.68 
21.45 
20.05 
18.23 
16.62 
14.80 
12.90 
11.23 
10.10 
9.32 
8.32 


21.12 

19.35 

19.03 

17.69 

16.06 

14.51 

12.93 

11.35 

, 9.81 

8.88 

8.37 

7.85 


20.06 
18.78 


15.31 


11.60 


9.20 
9.00 
8.00 
7.85 


7.85 
7.66 
7.48 
7.42 
7.39 
7.37 
7.36 
7.34 
7.33 


7.61 
7.51 
7.43 
7.40 
7.37 
7.36 
7.35 
7.34 


7.55 
7.45 
7.41 
7.40 
7.38 
7.36 
7.35 
7.34 





Outside diameter when solid, 5.53 in. 

(a) Free height after removing from testing machine, 29 in.; 
after dropping on floor two or three times, 30.25 in. 

(6) Free height after removing from testing machine, 29.55 in. 
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gPIlIirG6 FOft OBDNAKCG WOEK, 



Tag marked, Middle spring carriage 186. 
Sprmg marked, 165. 



Load. 


(a) Height 

measured on 

aaoending 

load. 


(b) Height measured on— 


Ascending 
load. 


Descending 
load. 


Lb. 

Free height... 

25 

60 

100 

200 

300 

400 

466 

500 

516 

COO 

665 

685 

700 

800 

900 

1,000 

1,100 

1,164 

1,200 

1,300 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,652 

1,700 

1,750 

1,800 

1,850 

1,900 

1,976 

2,000 


In. 
33.85 


In. 
34.00 


In. 
32.89 
31.11 
30.68 
29.80 
27.99 
26.24 
24.72 
23.33 
22.78 
22.56 
21.25 








31.70 
30.38 
28.92 
27.49 


29.83 


27.06 


26.'67" 

24.28 
23.33 


26.00 
25.92 
24.60 


23.33 
23.10 
21.52 
20.01 
18.30 
16.80 
15.59 
15.00 
13.05 
11.22 


19.90 
19.65 
18.24 
16.58 
15.27 
13.62 
12.79 
12.28 
11.10 
9.57 




21.18 


17.97 


15.10 

14.70 

12.50 

10.57 

9.48 

8.70 

8.12 

7.85 

7.70 


9.40 
8.50 
8.16 


8.35 
8.05 
7.86 


7.85 
7.73 
7.65 
7.62 
7.60 


7.70 

7.62 
7.61 
7.59 
7.58 


7.64 
7.60 
7.59 

7.58 
7.57 


7.56 
7.56 


7.56 









Outside diameter when solid, 5.53 in. 

(a) Free height after removing from testing machine, 32.65 in.; 
after dropping on floor two or three times, 33.98 in. 

(6) Free height after removing from testing machine, 32.89 in. 
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LoadzltL 




2 4-63 /O /zU k /a 20 22 24 26 2830 

LsngHi of* ^nnu^in. 

Tesf No J 4620. 
Compressive /Bsf c^ Coun/er ffecoi/ 3pr/ng. Middfe, 

S^^ssi ^jpr/nff iTfcrH^ /65 in. S-in.cam no./S6. 
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8PBINGS FOB OBDNANCE WOBK. 



Tag marked; Rear spring carriage 186. 
Spring marked, 187. 



Load. 


(«)Hfd|ht 

niflOBCirea on 

aseending 

load. 


(ft) Height mearawl on— 


Aaoosdiiis 
load. 


DiiMiimltm 
load. 


Lb, 

Freebdght... 

25 

60 

100 

200 

800 

400 

457 

500 

516 

588 

600 

660 

700 

800 

900 

1,000 

1,100 

1,164 

1,200 

1,300 

1,400 

1,450 

1,500 

1,540 

1,550 


In. 
32.58 


In. 
33.75 


In. 

82.85 
81.17 
80.58 
29.53 
27.70 
26.02 
24.30 
28.88 
22.78 
22.42 








31. C2 
29.98 
28.70 
27.21 


28.81 


25.80 




25.75 
26.60 


24.33 
23.33 


24.17 
23.33 
22.65 
21.10 
19.49 
17.98 
16.26 
15.12 
14.46 
12.55 
10.57 
9.63 
8.80 


2L10 
20.22 
19.52 
17.95 
16.65 
15.00 
13.51 
12.57 
12.08 

ia75 

9.21 

8.57 
8.28 
7.85 






20.25 


17.09 


14.95 
14.19 
12.60 
11.24 
9.80 
9.38 


8.30 


7.98 
7.85 


1,570 


7.73 


1,595 


7.85 


, 1,600 


7.72 
7.70 
7.67 
7.64 
7.62 
7.60 
7.66 
7.57 
7.66 


7.70 
7.65 
7.62 
7.60 
7.58 
7.57 
7.57 
7.56 


1,660 
1,700 
1,760 
1,800 
1,850 
1,900 
1,950 
2,000 
2,050 


7.75 
7.72 
7.68 
7.66 
7.64 
7.61 
7.58 
7.58 
7.57 









Outside diameter when solid, 5.53 in. ^ 

(a) Free height after removing from testing machine, 32.48 in.; 
after dropping on floor two or three times, 33.80 in. ^ 

ib) Free height after removing from testing machine, 32.85 in. 
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Tes^ No 14564. 



Com press fv^a -^st of* Cou/ffBr /Peco// Spnng 
Rear, Sfee/ ^pringi rrrar^ f87 irt.d'm.carr rftkf66. 
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8FBINGS FOB OBBNANCB WOBK. 



Test 14607. 



Compression test of a counter-recoil spring, 3-inch gun carriage, 
model of 1902. New spring taken from stock. 

Requirements (drawmg 2-16-91): To sustain a load of 516 lb. at 
a height of not less than 23.33 in. : to become soUd under a load of 
approximately 1,164 lb. at a height of not over 7.85 in.; to enter 
over a bar 3 m. in diameter when free; to measure not over 5.56 in. 
outside diameter when sohd. 

Marks on spring, '24. 

Free height, 36.93 in. 



Load. 


Height measured on- 


1 

Load. 


Height measured on— 


Ascend- 
ing load. 


Desonnd- 
ii^load. 


Ascend- 
ing load. 


Descend- 
ing load. 


U, 

000 

25 

50 

100 

200 

300 

400 

500 

516 

565 

600 

700 

800 

806 

900 

1,000 

1,100 


In, 
36.03 


In, 

36.21 

34.61 

33.46 

32.44 

30.29 

28.33 

26.34 

24.52 

24.38 

23.33 

22.72 

20.82 

19.46 


Lb. 
1,164 
1,200 
1,300 
1,400 
1,500 
1,600 
1,650 
1,700 
1,750 
1,781 
1,800 
1,850 
1,900 
1,950 
2,000 
2,050 


In, 

16.94 

16.07 

14.41 

13.17 

a. 31 

9.24 

8.67 

8.28 

7.96 

7.85 

7.83 

7.73 

7.70 

7.60 

7.68 

7.67 


In. 
13.50 
12.67 
11.09 
9.67 
8.68 
8.10 
7.86 
7.73 
7.71 
7.70 
7.60 
7.67 
7.67 
7.67 
7.67 




34.65 
32.63 
30.68 
29.64 
27.90 
27.80 


26.20 
25.06 
23.39 
23.33 
21.77 
19.85 
18.06 


17.76 
16.39 
14.60 





Outside diameter when solid, 5.52 in. 

Free height after removing from machine, 36.21 in. 
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Test NqJ4607. 

Compressive test of Counter ffecoi/ Spring, 
3-inctf Guff Carriage Aiocfe/ /902^ 
New Spr/rrff. 

30446**— 12 5 
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SPRINGS FOB ORDNANCE WORK. 



Test 14569. 



TENSILE TESTS OF CR08SHEAD PAWL SPRINGS, lO-IN. D. C, MODEL 

1896, 

Springs were tested by placing over pins -^ in. diameter, by means 
of whicn the loads were applied. 

The length was measured from outside to outside of pins by means 
of outside calipers. Measurements were made close to the spring. 

A. Measurements on increasmg loads. 

B. Measurements on decreasing loads. 

(Speciflcatioiis for crosshead imwl springs, 10-in. D. C, model 1896 (drawing &-10-28): The spring to be 
extended 0.8 in. 100 times and return to its original position; 105 lb. to extend spring not more than 
0.33 in. (initial position); 262 lb. to extend spring not more than 0.83 in.] 



Marks. 



Spring No. 1, Battery f A. 

Humphrey iB. 

Spring No. 2, • Battery/ A. 

Humphrey iB. 

Spring No. 1, Battery/A. 

Emory iB. 

Ta^ed spring from store/ A. 

at Fort Washington \B . 

Spring, not ta^ed, from) a 

store at Fort >^ashing-y«- 

ton J^- 





At 105 lb. 


At 262 lb. 






Out- 


Free 
height. 










Num- 
ber of 


Diam- 
eter of 


side 
diam- 










Height. 


Exten- 
sion. 


Height. 


Exten- 
sion. 


coils. 


wire. 


eter of 
spring. 


In. 


In. 


In. 


In. 


In. 




In. 

0.191 


In. 
1.01 


7.40 
7.41 


7.83 
7.87 


0.43 
.47 


8.50 
8.52 


1.10 
1.12 


1" 


7.32 
7.32 


7.65 
7.64 


.23 
.22 


8.23 
8.23 


.91 
.91 


[l3 


.187 


1.00 


7.41 
7.41 


7.50 
7.61 


.09 

.10 


8.10 
8.11 


.60 
.70 


- 11.5 


.189 


1.01 


7.32 


7.83 


.51 


8.56 


1.24 


fxa 


.180 


1.00 


7.33 


7.84 


.52 


8.56 


1.24 


7.67 
7.67 


8.11 
8.12 


.44 

. .45 


8.73 
8.73 


1.06 
1.06 


} 12.5 


.191 

• 


1.00 
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Test 14637. 



COMPRESSION TEST OF STEEL HELICAL SPRING. 



Spring. 


Bpcwifl- 
cations. 


6.40 

2.68 

.49 

6.72 

1,058 
4.77 
4.56 

2,280 

4.76 

968 

5.64 

6.37 


6.26 
»2.75 




810 


»4.6 













Free height in. 

Exterior diameter in. 

Size of wire in. 

Heii^tatloadofSlOlb in. 

Load at height of 5} in lb . 

Height at load of 1,8901b .'. in. 

Hei»it when solid in. 

Load when solid lb . 

Hei^t at load of 1,890 lb in. 

LofKlat height of 5| in lb. 

Height at load of 810 lb hi. 

Free height in. 



1 MftTJmnni . 

Test 14595. 

COMPRESSIVE TESTS OF TWO BUFFER SPRINGS FOR CARRIAGE OF 
75 MM. MOUNTAIN GUN V. M. {DRAWING ^-UhS REVISED SEPT. 26, 

1910). 

Dimensions of springs: Outside diameter, 2.2 in.; inside diameter, 
1.1 in.' thickness of ribbon or wire, 0.10 in. (about). 
Marks: 



Height when loaded with 105 lb in 

Load at height of 21.10 in lb 

Hei^t when solid in 

Load at solid height lb 



A. 


B. 


22.73 


22.29 


125 


119 


6.50 


6.50 


322 


304 



Springs were jarred to relieve the friction on rod during the tests. 
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Test 14552. 

DETERMINATION OP THE MODULUS OP ELASTICITY OF A STEEL 

SPRING (ORDNANCE SPONGE SPRING). 

Span, when rollers against stops, 10 in. Spring placed on rollers 
when against stops, dial micrometer set at zero and deflections noted 
as loacb were applied. As the spindle of tibie micrometer did not 
bear on spring at the center of its width, the spring was changed 
end for end, and readings from the two sides were averaged. 

The same operations were repeated with the spring turned over so 
as to change the stress in the extreme fibers from tension to com- 
pression, and vice versa. 

Spring, 0.117 in. thick by 1.260 in. wide. 



Load at 
center. 


Preliml- 

nary 

deflection. 


Set. 


Deflection. 


Side A. 


SideB. 


Lb. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 



In. 
0. 

.0045 
.0001 
.0132 
.0177 
.0223 
.0265 
.0306 
.0355 
.0400 
.0440 
.0400 
.0356 
.0310 
.0269 
.0227 
.0179 
.0134 
.0093 
.0049 
.0003 


In. 


In. 
0. 

.0045 
.0090 
.0133 
.0176 
.0219 
.0267 
.0309 
.0349 
.0398 
.0441 
.0398 
.0351 
.0312 
.0268 
.0220 
.0178 
.0135 
.0093 
.0048 
.0002 


In. 
0. 
.0045 
.0085 
.0127 
.0170 
.0217 
.0258 
.0301 
.0350 
.0393 
.0437 
.0395 
.0352 
.0307 
.0263 
.0223 
.0177 
.0133 
.0001 
.0048 
.0004 


In. 

-.0001 
.0038 
.0086 
.0128 
.0160 
.0214 
.0267 
.0899 
.0343 
.0387 
.0430 
.0890 
.0346 
.0302 
.0261 
.0218 
.0170 
.0129 
.0068 
.0039 

-.0003 


In. 
0. 

.0050 
.0091 
.0132 
.0177 
.0220 
.0263 
.0307 
.0851 
.0399 
.0440 
.0400 
.0355 
.0313 
.0267 
.0226 
.0180 
.0134 
.0093 
.0051 
.0002 








0. 




















.0002 













Deflection at load of 10 lb. from graph. 

In. 
fraMminary 0.0438 

^ 0439 

^ 0437 

g 0432 

B • 0437 

Average .' 0437 

Modulus of elasticity, 28|000,000 lb. per sq. in. 



PROOF TESTS OF PISTON RODS AND AXLES 

FOR ORDNANCE WORK. 
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Test 14659. 

PROOF STRESS APPLIED TO ONE S.8'IN. PISTON ROD MARKED A£270. 

SPECIFICATIONS. 

Each piston rod when finished shall be held by the piston head 
and subjected to a pull, applied to the piston-rod nut, oi 10,000 lb., 
without showing a permanent set. See special specifications gov- 
erning the manufacture of 3.8-inch gun carriages, limbers, and cais- 
sons, model of 1904. 

Load of 10,000 lb. applied to rod with the following results: 

Elongation (in.). 

2001b 0. 

10,0001b 0120 

2001b 0005 

Test 14591. 

PROOF STRESS OF PISTON ROD FOR S-IN. BARBETTE CARRIAGE, 

Proof stress of 260, 988 lb. tension applied to rod without pwcep- 
tible set. 

DETAILS OF TEST. 

Gauged length, 20 in. on body of rod. 
Diameter of rod, 3.75 in. 
Sectional area, 11.04 sq. in. 



Load. 


• 

Stress per 
sq. in. 


Elongation. 


In gauged 
length. 


Per inch. 


Lb. 

2,500 

7,500 

2,500 

25,000 

2,500 

50,000 

100,000 

150,000 

200,000 

250,000 

260,988 

2,500 


Lb. 

226 

680 

226 

2,260 

226 

4,530 

9,060 

13,600 

18,100 

22,600 

23,600 

226 


In. 

0. 

0. 

0. 
.0012 

0. 
.0028 
.0060 
.0090 
.0120 
.0151 
.0158 
-.0002 


In. 

0. 

0. 

0. 
.00006 

0. 
.00014 
.00030 
.00045 
.00060 
.000755 
.00079 
-.00001 
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Test 14647. 

TRANS VERSE TEST OF A 3.8'INCH G UN-CARRIAGE AXLE FOR WATER- 
TOWN ARSENAL, WATER TOWN, MASS, 

Number at center of axle, 791. 



Load at 
center. 


Reading of dial 
micrometer. 


Remarks. 


Lb, 

200 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,550 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

200 

14,500 

200 

15,000 

200 


0. 

.0178 
.0367 
.0558 
.0724 
.0899 
.1061 
.1237 
.1283 
.1238 
.1069 
.0868 
.0680 
.0484 
.0295 
.0117 

-.0069 




-.0001 


0. 



Test 14650. 

TRANSVERSE TESTS OF TWO S. 8-INCH CARRIAGE AXLES FOR WATER- 

TOWN ARSENAL, WATER TOWN, MASS, 

Axle Nos. 788 and 789. 

Load of 14,550 lb. applied at middle of axle without any permanent 
set. 
• Comply with specifications. 

Test 14655. 



TRANSVERSE TESTS OF THREE S. 8-INCH CARRIAGE AXLES FOR 

WATERTOWN ARSENAL, MASS. 

Axles Nos. 792, 794, and 1189. 

Load of 14,550 lb. applied at middle of axle with the following 
results: Axle No. 792, set 0.0005 in.; No. 794, set 0.0008 in.; No. 1189, 
set 0.0004 in. 



HARDENED STEEL BALLS FOR 5-mCH 

NAVY MOUNTS. 



COMPRESSIVE TESTS. 
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Test 14636. 

CRUSHING TESTS OF HARDENED STEEL BALLS FOR S-INCH NAVY 

MOUNTS, 

SPECIFICATIONS. 



Balls to be made of hiph grade tool steel and hardened so that they 
can not be marked with a new file. Each ball shall be perfectly- 
spherical and be of the diameter specified with a plus or minus 
tolerance of not more than uri^ir inch. When tested between 
hardened steel plates must show a resistance to crushing equal to 
l,300d* lb., where *'d" equals the number of i in. in the specified 
diameter. 

CRUSHINO TESTS. 



Siieof 


Cnuhing 


Size of 


Cruahing 


Size of 


Crushing 


baU. 


strength. 


baU. 


-strength. 


baU. 


strength. 


•/». 


Lb, 


In. 


Lb. 


In, 


U, 


1 


^'^ 


; • 


9,884 


! 


39,739 


1,550 


14,790 


1 


46,504 


1 


2,366 




12,668 


1 


42,544 


i 


1,549 




11,873 


1 ' 


44,013 


* 


3,413 


' ' 


14,964 


< 


53,142 



Appearance of fractures, fine granular. 
76 



14-INCH GUN TURRET, MODEL 1909. 



TENSILE TESTS OF CAST IRON FROM THIRD 

BASE RING CASTING. 
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Test 14699. 

TENSILE TESTS OF OAST-IRON SPECIMENS FROM THIRD BASE RING 
CASTING FOR 14'INCH GUN TURRET, MODEL 1909. 



Mado. 


Diametar. 


ana. 


Tensile 
load. 


Strnngth 

stress per 

sq. in. 




In. 


8q, in. 


Lb. 


Lb. 


3-1-8 


1.13 


1.00 


24,700 


24,700 


3-2-3 


1.13 


1.00 


24,000 


24,000 


3-3-3 


1.13 


1.00 


24,400 


24,400 


t A 9 

1 O 


1.13 


1.00 


25,800 


26,800 


3-S-3 


1.13 


1.00 


26,600 


26,600 


3-6-3 


1.13 


1.00 


29,200 


29,200 



Appearance of fracture, medium granular. 
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FORGED STEEL FROM WATERTOWN ARSENAL SMITH SHOP. 

ITJielncbinwhk 



■S! 



Dull sUkr: etni shaped. 
aikr, BlighUy cap 

Bilk;; cup dHped. 
6aty; paitl;oapped. 



"X. 



Fine •Hfcy: cupabBped . 
Gray Amorphous. 



■*&,. 



FinesUkr. 

Silky. 

FiDedlk;. 

Silky. 

line silky. 

Fine sUky ; cdpsbaped. 

Silky. 



FinesUky 



cent; siltj 

auky.' 
aranolBr. 

Fine rilky. 
FlDegnnulB 
Silky. 



>80,n»1b.pfireii.bi.el 
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Forged steel from Watertotm Arsenal smith shop — Continued. 



Harks. 



674F 

686F 
690F 
6d5F 
769F 
771F 
771F-2 

772F 
772F-2 

772F-3 

773F 

773F-2 

773F-3 

777F 
777F-2 



777F-3 

777F-4 
777F^ 
780F 
780F-2 



780F-3 

783F 

785 

785A 
788F 

791F 
703F 
799F 
810F 

810F-2 

829F 
842F 

880F 

880F-2 

903F 

903F-2 

911F 

914F 

914F>2 



914F-3 
924F 
924F-2 
925F 

925F-2 
926F 

92GF-2 
930F 

fl34F 
944F 

944F-2 

fl57F 

9&9F 

963F 

963F-2 
1004F 
1009F 
1019F 
1020F 
1037F 



Orade. 



2 

3 
3 
3 
2 
3 



3 


65,500 
39,000 




60,500 


D 


88,000 




127,000 


D 


96,500 
104,000 




120,000 




76,000 




134,000 


D 


78,500 
97,500 







8 
2 
2 
3 

3 
3 
2 
3 



B 
B 



2 



3 
2,3 



3 
C 



A 
3 



3 
2 
3 



3 
3 
C 
2 
3 



Elastic 

limit 

per 

sq. in. 



Lb, 
47^500 

61,000 
70,500 
51,000 
53,500 
39,000 



64,000 
55,500 
48,500 
56,000 

58,500 
61,000 
40,500 
61,500 

54,500 

76,000 
88,000 

135,500 
59,500 
40,500 
42,000 
66,000 
51,500 
74,000 



61,000 
33,500 
58,500 
64,500 

84,500 
30,500 

44,500 
58,000 

61,500 
45,000 

47,500 
48,000 
42,500 
44,500 
57,500 
52,000 
64,000 
97,000 
57,500 
49,500 



Tensile 
strength 

per 
sq. in. 



Lb, 

93,500 

92,000 
114,000 
95,500 
90,500 
80,500 
101,500 

115,500 
96,500 

116,500 

123,500 
71,500 
141,500 
119,000 
124,000 



139,000 
95,500 
151,500 
115,500 
120,500 



83,000 

112,500 

86,500 

92,000 

111,500 

112,000 

107,500 

82.000 

119,000 

110,500 

106,500 
118,000 

135,500 
98,500 
62,500 
64,500 

110,500 
90,500 

115,000 



96,500 

76,000 

101,500 

113,000 

117,500 
69,000 

74,000 
108,000 

107,500 
87,500 

98,500 

96,000 

79,000 

80,500 

101,500 

100,500 

99,500 

122,500 

78,500 

82,500 



Elon- 
tfon. 



Perei, 
25.0 

26.0 
17.5 
24.5 
27.5 
26.0 
20.0 

10.5 
14.5 

18.0 

19.5 

12.0 

11.5 

9.5 



7.0 

3.0 

14.0 

11.0 

9.0 



.5 
20.5 
27.6 
24.5 
17.6 

18.0 
22.0 
28.0 
13.5 

17.5 

23.0 
18.5 

18.5 
23.0 
38.5 
34.0 
20.5 
5.0 
11.5 



24.5 
28.0 
18.5 
14.0 

16.5 
15.5 

30.0 
16.5 

22.0 
21.5 

17.5 
21.5 
27.5 
18.5 
23.0 
20.5 
24.0 
17.5 
28.0 
28.0 



Con- 
trac- 
tion of 
area. 



Perd. 
43.3 

43.3 
30.7 
40.3 
49.1 
43.3 
37.1 

13.2 
16.9 

34.0 

40.3 
.0 
37.1 
27.4 
13.2 



13.2 

1.8 

40.3 

13,2 

9.5 



1.8 
37.1 
46.2 
43.3 
34.0 

37.1 
37.1 
54.6 
30.7 

30.7 

49.1 
59.8 

49.1 
49.1 
66.9 
64.6 
40.3 
5.7 
24.0 



43.3 
40.3 
37.1 
16.9 

30.7 
30.7 

54.6 
30.7 

43.3 
34.0 

24.0 
34.0 
49.1 
49.1 
40.8 
43.3 
43.3 
43.3 
62.2 
49.1 



Elongation 
of inch, 
sections. 



In. 
33,*o!l7 

.22, .30* 
.23,* .12 
.29,* .20 
.32,*. 23 
.35,* .21 
.28,*. 12 

.08, .13* 
.14, .15* 

.25,* .11 

.13, .26* 
.0, .0 
.04, .20» 
.19,* .04 
.13,* .06 



.08, .11* 
.02, .04 
.22,* .06 
.13,* .09 
.06, .12* 



.01, .00 
.28,* .13 
.33,*. 22 
.35,*. 14 
.11, .24* 

.26,*. 10 
.16, .28* 
.18, .38* 
.20,* .07 

.19,*. 16* 

.28,*. 18 
.32,* .05 

.10, .27* 

.14, .32* 

.34, .43* 

.20, .48* 

.13, .28* 
.05,* .05 

.06, .17* 



.15, .34* 
.25, .31* 
.26,*. 11 
.14, .14* 

.12, .21* 
.09, .22* 

.41,*. 19 
.24,* .09 

.19, .25* 
.28,*. 16 

.22,* .13 
.25,*. 18 
.40,*. 15 
.31,* .06 
.22,* .24* 
.10, .31* 
.15, .33* 
.12, .23* 
.14, .42* 
.19, .37* 



Sclero- 
soope 
hard- 
ness. 



37.0 



44.0 



47.0 
35.0 



47.0 



36.0 

36.0 
30.5 
25.0 
34.0 

32.5 



35.0 



30.0 
19.0 
21.0 
30.0 
31.0 
35.0 



27.5 
24.0 
31.0 
33.0 

37.0 



24.0 
31.0 

33.0 
27.0 

30.0 
30.0 
25.0 
28.0 
28.5 
28.0 
30.0 
39.0 
32.0 
29.0 



Appearance of fracture. 



Silky, trace of gran- 
ulation. 
Do. 
Do. 
Do. 
Do. 
Do. 
Dull silky; trace of 

granulation. 
Granular. 
Granular; silky spot 

at circumference. 
Fine granular; silky 

center. 
Silky. 
Lamellar. 
DullsOky. 
Silky. 
Lamellar, 90 per cent; 

granular, 10 per 

cent. 
Lamellar. 
Fine granular. 
SUky. 

Amorphous. 
Lamellar, 50 per cent; 

granular, 50 per 

cent. 
Hard granular. 
Silky. 
Do. 
Do. 
Granular, 60 per cent ; 

silky, 40 per cent. 
DuUsUky. 
Sflky. 

Do. 
Fine granular; silky 

center. 
Dull silky; trace of 

granulation. 
Silky; cup shaped. 
Fine suky; cup 

shaped. 
Silky. 

Silky; cup shaped. 
Fine silky. 
Silky. 

Do. 
Granular. 
Fine granular, 85 per 

cent; silky, 15 per 

cent. 
Silky. 
Do. 

Do. 
Granular; silky spot 

at circumference. 
SUky. 
snky, with pipe at 

center. 
Sflky. 
Dull sUky; trace of 

granulation. 
Sifkv. 

Dull silky; trace of 
granulation. 
Do. 
Do. 
Sflky. 
Do. 
Do. 
DuU sflky. 
Sflky. 

Do. 
Sflky; cup shaped. 
SUky; seam running 
lengthwise of speci- 
men. 
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Forged steel from Walertavm Arsenal smith shop — Continued. 



Marks. 



l(B7F-2 
1037F-3 
1058 F 



1063 F 
1071 F 
1071 F-2 
1071 F-3 
1071 F-4 
1071 F 
1090 
1108 
1134 
1137 
1145 



F 
F 
F 
F 
F 



1145 F-2 

1171 F 

1171 F-2 

1172 FT 
1172 FT-2T 
1172 FT-3T 
1172 FT-4T 
1172 FT-5T 

1172 FT-6T 

1172 FT-7T 
1172 FT-«T 

1172 FT-9T 

1173 FT 

1173 F-2T 

1174 F 
1176 F 
1179 F 
1187 F 

1189 F 



1190 F 
1190 F-2 
1195 F 

1195 F-2 

1196 F 

119SF 



1198 F-2 



1200 F 
1202 F 
1212 F 
1212 F-2 

1214 F 

1215 F 

1215 F-2 



1217 F 
1217 F-2 
1217 F-3 
1217 F-4 

1217 F^ 



1221 F 

1222 F 

1223 F 
1231 F 



Grade. 



3 



A,B,C,D 



A,B 
2 
2 
3 
3 
3 



Nickel 
Nicio^ 



Nickel 



3 
C 
3 
3 

3 



8 
'3 



3 
3 



3 

D 

3 



3 



8 



8 
2 
3 



Elastic 


Tensile 


Elon- 
tum 


C5on- 


limit 
per 


strength 


trac- 
tion of 


sq.in. 


sq.in. 




area. 


Lb, 


Lb. 


Peret, 


Peret, 


54,000 


88,000 


26.0 


46.2 


71,000 


112,500 


18.0 


40.3 


63,000 


91,600 


22.6 


37.1 


47,500 


76,500 


32.0 


69.8 


136,000 


168,500 


1.5 




129,500 


140,000 


11.6 


40.3 


123,500 


145,500 


lao 


34.0 


111,500 


129,500 


14.0 


40.1 


96,500 


119,000 


18.6 


61.9 


54,500 


81,000 


29.6 


64.6 


48,500 


79,600 


30.0 


49.1 


54,500 


90,600 


30.0 


64.6 


46,500 


79,000 


32.0 


69.8 


41,000 


81,000 


14.5 


2a6 


48,500 


93,000 


20.0 


27.4 


76,500 


109,500 


19.5 


46.2 


75,500 


105,000 


23.6 


49.1 


75,000 


105,000 


11.0 


13.2 


76,500 


106,000 


10.0 


9.6 


75,000 


102,500 


13.5 


16.0 


74,000 


102,500 


11.5 


13.2 


70,000 


87,500 


6.0 


6.7 


50,000 


90,000 


8.0 


9.6 


73,500 


101,000 


25.5 


46.2 


63,000 


101,500 


26.0 


49.1 


74,500 


102,000 


23.5 


49.1 


76,000 


105,500 


19.6 


37.1 


77,000 


103,000 


24.0 


67.2 


50,500 


96,000 


18.6 


46.2 


81,000 


109,500 


22.6 


67.2 


78,500 


124,000 


17.5 


37.1 


30,500 


62,500 


15.5 


16.9 


46,000 


99,500 


23.6 


4a3 


50,500 


85,000 


27.0 


37.1 


49,500 


95,000 


23.0 


40.3 


77,600 


121,000 


14.0 


20.6 


74,600 


112,500 


20.5 


64.6 


50,000 


100,000 


22.0 


37.1 


50,000 


103,500 


16.0 


2a5 


60,500 


103,000 


18.5 


34.0 


63,000 


98,500 


27.0 


61.9 


107,500 


139,000 


14.5 


34.0 


68,500 


105,500 


20.0 


37.1 


62,000 


111,000 


20.6 


4a3 


56,000 


08,500 


20.0 


40.3 


46,500 


99,600 


14.6 


20.6 


44,500 


96,500 


18.0 


30.7 


46,000 


83,000 


26.0 


64.6 


41,600 


87,000 


24.0 


37.1 


,44,500 


85,500 


21.6 


34.0 


42,000 


85,600 


240 


34.0 


68,000 


106,600 


17.6 


37.1 


107,000 


141,000 


14.0 


61.9 


68,500 


97,500 


23.0 


43.3 


49,000 


77,500 


31.0 


67.2 


64,600 


104,000 


21.0 


61.9 



Elongation 
of inch, 
sections. 



In, 
.16, .37* 
.14, .22* 
.3V», .16 



0.40,«a24 
.01, .02 
.21,* 
.17,* 
.24,* 
.10, 



.19, 

.28, 

.24, 

.41,* 

.19,* 

.25,* 



.02 

.08 

.04 

.07 

,40* 

.32* 

.36* 

.23 

.10 

.16 



.30,* .09 
,20, .27* 
.16,*. 07 
,12,* .08 
.12, .15* 
.14,* .09 
.05, .07* 

07, .09* 

.33,*. 18 
.19, .33* 
,15, .32 
.13, .26* 
35,*. 13 
.08, .29* 
.34,*. 11 
.15, .20* 
.12, .19* 

.31,*. 16 



.26,* .28* 
.32,*. 14 
.12, .16* 

.08, .33* 
.30,*. 14 

.21*, .11 



.11, .26* 



.34,* .20 

.21,*. 18 
.13, .27* 
.13, .28* 
.11, .29* 
.16,* .18 

.11, .25* 



.40,*. 12 
.26,* .22* 
.14, .29* 
.18, .30* 

,22, .13 

04, .24* 

,18, .28* 

,18, .44* 

21,* .21* 



Sotero- 


aoope 


hard- 


ness. 


29.0 


37.6 


28.0 


24.6 


63.0 


46.0 


46.0 


43.6 


30.0 


25.0 


24.6 


27.6 


25.0 


29.0 


32.0 


38.0 


37.0 


34.0 


3ao 


32.0 


31.0 


3ao 


31.0 


34.6 


33.0 


35.0 


38.0 


33.0 


32.0 


36.0 


40.0 


21.6 


29.0 


30.0 


29.0 


4a5 


37.0 


30.0 


32.0 


33.0 


3a6 


45.0 


36.0 


36.0 


32.0 


34.0 


3a6 


27.0 


27.0 


26.0 


27.0 


35.0 


45.0 


30.0 


29.0 


33.0 



Appearance of fracture. 



SUky. 

Do. 
Fine silky; seam one- 
half depth of sped- 

men opened up full 

length. 
Fine silky. 
Fine granular. 
Silky; cup shaped. 
Do. 
Do. 
Fine silky. 
Silky; oup shaped. 
Fine silky. 
Do. 
Do. , 
Fine granular. 
Silky; granular 

spots. 
Sil^. 

Do. 
Fine granular. 

Do. 
Silky. 

Do. 
Fine granular; silky 

streaks. 
Lamellar, amor- 
phous. 
Fiiae silky. 
Do. 
Da 
Silky. 

Silky, serrated. 
Fine silky. 
Silky, serrated. 
Dullsilky. 
Dull sill^; smooth 

spot. 
Granular, 60 per cent; 

amorphous, 40 per 

cent. 
Dullsilky. 

Do. 
Granular; silky spot 

in center. 
Fine silky. 
Dullsilky; granular 

spots. 
Granular, 90 per cent; 

amorphoua 10 per 

cent, with smooth 

spot. 
Dull silky, 90 per 

cent; granular, 10 

percent. 
Fme silky. 
DuU silky. 
Silky. 

Do. 
Dullsilky. 
Granular, 90 percent; 

silky, 10 per cent 
Granular, 20 per cent; 

dull silky, 80 per 

cent. 
FinesHky. 
Dullsilky. 
Sillnr. 
Dull sOky: trace of 

granulation. 
Dull silky, 90 per 

cent; granular, 10 

percent. 
Fine silky; cup 

shaped. 
Dullsilky. 

Do. 
SUky. 
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Forged steel from Watertown Areenal smith shop — Continued. 



Harks. 


Grade. 


Elastic 

limit 

per 

sq. in. 


Tensile 
strength 

PCT 

sq. in. 


Elon- 
tfon. 


Con- 
trac- 
tion of 
area. 


Elongation 
of inch, 
sections. 


Sdero- 
scope 
hard- 
ness. 


Appearance of fractore. 






Lb. 


Lb. 


Perct. 


Peret. 


In. 






1241 F 


3 


41,500 


76,000 


32.0 


59.8 


a45,*ai9 


32.0 


Silky; cup shaped. 


1241 F-2 




57,000 
62,500 


96,000 
107,000 


24.5 


67.2 


.36,* .13 


30.0 


«•%. 


1240 F 


Z 


23.0 


43.3 


.22, .24* 


32.5 


1250F 


3 


62,000 


106,000 


22.0 


46.2 


.30,*. 14 


32.0 


DoU silky. 


1275 F 


3 


48,500 


101,500 


19.6 


34.0 


.17, .22* 


33.0 


Granular, 45 per cent; 
amorphous, 55 per 
cent. 


1283F 


3 


42,500 


78,000 


30.0 


46.2 


.23, .37* 


25.0 


Silky. 
Dull silky. 
Silky. 
Do. 


1283 F-2 




58,000 
49,000 


99,500 
75,000 


23.5 


43.3 


.28,* .19 


34.0 


1290 F 


3* 


28.0 


57.2 


.41,* .16 


31.0 


1290 F-2 




51,500 


74,500 


31.0 


51.9 


.48,* .12 


29.0 


1290 F-3 




58,500 


102,500 


22.6 


43.3 


.19. .26* 


31.0 


Do. 


1290 F-4 




59,000 


97,000 


25.0 


40.1 


.16, .34* 


29.0 


Fine silky; cup 
shaped. 
















1308 F 


D 


88,000 


121,500 


17.6 


40.3 


.09, .26* 


41.0 


Do. 


1308 F-2 


D 


86,500 


114,000 


17.0 


43.3 


.07, .27* 


39.0 


Fine silky, serrated. 
Silky obi que. 


1308 F-3 


D 


108,500 


128,000 


9.0 


13.2 


.12,* .06 


35.0 


1308 F-4 


D 


93,500 


120,000 


7.0 


9.5 


.10,* .04 


43.0 


Fine granular. 


1308 F-5 


D 


122,500 


145,500 


15.5 


40.3 


.14,* .17* 


45.0 


Fine silky. 


1309F 


D 


74,000 


103,500 


23.5 


43.3 


.15, .34 


31.0 


Do. 


1309 F-2 


D 


92,000 


119,500 


20.0 


49.1 


.30,* .10 


38.0 


Fine silky, serrated. 


1309 F-3 


D 


122,500 


158,000 


10.0 


27.4 


.14,* .06 


52.0 


Fine granular, 85 per 
cent; silky, 15 per 
cent. 


1309 F-4 


D 


96,500 


133,500 


13.5 


37.1 


.22, .05 


39.0 


Fine granular. 


1309 F-5 


D 


136,500 


158,500 


13.5 


37.1 


.21,* .06 


51.0 


Silky. 


1309 F-6 


D 


104,500 


128,000 


8.0 


13.2 


.06, .10* 


39.0 


Silky oblique. 


1309 F-7 


D 


146,500 


161,500 


10.0 


27.4 


.15,* .05 


53.0 


Silky. 
Do. 


1309 F-8 


D 


125,000 


145,500 


15.0 


40.3 


.22,* .08 


46.0 


1316 F 


3 


50,500 


91,000 


23.5 


34.0 


.23,* .24* 


29.0 


Do. 


1336 F 


3 


60,000 


100,000 


23.5 


51.9 


.33,* .14 


29.5 


Fine silky; cup 
shaped. 


1349 F 1 




102,500 


124,000 


18.5 


54.6 


.07, .30 


42.0 


Fine silky; serrated. 


1354 F 


b' 


123,500 


136,500 


16.5 


43.3 


.26,* .07 


45.0 


Do. 


1363 F 


2 


56,000 


82,000 


29.5 


61.9 


.40,* .19 


37.0 


Fine silky; cup 
shaped. 


1387 F 


3 


55,500 


101,500 


15.0 


20.5 


.14, .1«» 


33.0 


Coarse granular, with 


• 

1387 F-2 


3 


50,500 


83,500* 


27.0 


59.8 


.40,* .14 


31.0 


silky spot. 
Fine silky; cup 
shaped. 


1387 F-3 


3 


49,000 


90,000 


24.5 


34.0 


.28,*. 21 


28.0 


Snky. _ 


1397 F 


2 


56,000 


84,000 


29.0 


54.6 


.17, .41* 


33.0 


Fine silky. 


1405 F 


3 


48,500 


97,000 


24.5 


37.1 


.25,* .24* 


26.5 


Fine granular; silky 
center. 


1437 F 


3 


47,500 


90,500 


24.0 


37.1 


.20, .28* 


33.0 


Dull silky. 


1448 F 


2 


56,000 


84,000 


30.5 


54.6 


.27, .34* 


32.0 


SUky. 


1458 F 


3 


53,500 


92,500 


16.0 


51.9 


.05, .27* 


31.0 


Fine silky; cup 
shaped. 


1466 F 


D 


91,000 


119,500 


19.5 


49.1 


.09, .30* 


38.0 


Fine silky. 


1466 F-2 


D 


125,500 


151,000 


14.0 


37.1 


.20, .08 


50.0 


Silky; cup shaped. 


1554 F 


2 


51,000 


84,000 


28.0 


34.6 


.39, .17 


27.0 


Silky. 


1562 F 


2 


50,000 


85,000 


28.0 


54.6 


.17, .39 


32.0 


Fine silky; cup 
shaped. 


7F 


3 


54,000 


109,000 


8.5 


9.5 


.11, .06 


32.0 


Granular. 


7 F-2 


3 


49,500 


94,500 


22.0 


34.0 


.20, .24* 


28.0 


Dull silky; trace of 


8F 


3 


54,000 


85,500 


27.0 


64.6 


.15, .39* 


25.0 


granulation. 
Silky. 


19 F-2 


3 


53,500 


80,500 


27.5 


64.6 


.22, .33* 


26.0 


Fine silky; cup 

shaped. 
Silky. 


35F 


2 


80,000 


117,500 


19.5 


43.3 


.29,* .10 


34.0 


51 F-2 


3 


45,000 


74,000 


17.0 


20.5 


.24, .10 


27.0 


Silky, open crack 
tlirough stem ex- 
tending half the 
length. 


61 F-3 


3 


58,500 


85,500 


18.5 


40.3 


.11, .26* 


33.0 


Silky, pipe at center. 


51 F-4 


3 


65,500 


119,000 


16.5 


34.0 


.09, .24* 


83.0 


Silky. 
Do. 


63F 


2 


49,000 


82,500 


28.0 


51.9 


.19, .37* 


23.0 


71F 


3 


43,000 


59,500 


36.5 


66.9 


.27, .46* 


21.0 


Fine silky. 


76 F 


2 


40,000 


80,500 


30.0 


67.2 


.33,* .27 


25.0 


Do. 


84F 


3 


45,500 


77,000 


33.0 


57.2 


.24, .42* 


24.0 


Do. 


92F 


8 


68,500 


112,500 


22.5 


49.1 


.12, .33* 


86.0 


SUky. 
Do. 


134 F 


A 


49,000 


93,500 


24.5 


37.1 


.26,* .23 


29.0 


134 F-2 


A 


79,000 


123,000 


18.0 


30.7 


.22,*. 14 


38.0 


center. 


156 F 


3 


46,500 


81,500 


28.0 


46.2 


.29,* .27* 


25.0 


SUky. 


156 F-2 
156 F-3 


3 
3 


55,000 
64,500 


89,500 
106,000 


28.0 
19.5 


66.9 
43.3 


.13, .43* 
.17, .22* 


32.0 
83.0 


Fine silky. 

Dull snky, 90 per 

cent; fine granular, 

10 per cent. 
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Forged tUelfrom WaUrtown Arsenal tmith shop — Continued. 



Marks. 


Grade. 


Elastic 

limit 

per 


Tensile 
strength 


Elon- 
tion. 


Con- 
trac- 
tion of 


Elongation 
of inch, 
sections. 


Sclero- 

scope 

hard- 


Appearance of fracture . 






sq. m. 


sq.in. 




area. 




ness. 








Lb. 


Lb. 


Perct. 


Perct. 


In. 




1 


161 F 


2 


40,500 


72,500 


32.0 


64.6 


. 17, . 47* 


23.0 


Finesflky; cnpflhaped. 
Silky; traoeofgranul:i- 

tinn 


161 F-2 


2 


£9,500 


103,000 


19.0 


43.3 


.08, .30* 


36.0 


165 F 


8 


77,000 


108,000 


22.5 


59.8 


.12, .35* 


35.0 


Fine silky; semted. 


167 F 


2 


49,000 


79,500 


31.5 


67.2 


.23, .40* 


24.0 


Fine silky. 


170 F 


2 


45,000 


93,500 


22.0 


34.0 


.28,* .16 


29.5 


Silky; trace of granu- 
lation. 


173 F 


3 


49,000 


97,500 


19.5 


30.7 


.13, .29» 


31.0 


Dull silky, ' 85 per 
cent; fine granular, 
15 per cent. 


174 F 


2 


41,500 


86,000 


20.0 


27.4 


.23,* .17 


28.0 


Silky. 
Do. 


176 F 


2 


45,500 


86,500 


27.5 


49.1 


.21, .34* 


28.0 


178 F 


B 


62,000 


112,000 


18.0 


37.1 


.26,* .10 


31.0 


Dull silky. 


178 F-2 


B 


79,500 


120,500 


17.5 


46.2 


.27,* .08 


36.0 


Silky; cup shaped. 


188 F 




59,500 


90,000 


27.0 


69.8 


.40,* .14 


31.0 


Fine silky; cup 
















shaped. 


193 F 


2 


67,000 


89,000 


29.0 


67.2 


.18, .30* 


32.0 


Fine silky. 


197 F 


3 


48,500 


97,500 


18.5 


34.0 


.26,*<11 


30.0 


Silky, 90 per cent; 
granular, 10 per 
cent. 


198 Fi 




47,500 


81,500 


22.0 


46.2 


.31,* .13 


25.0 


Fine silky. 


196 F-2» 




56,000 


93,000 


22.0 


40.3 


.26,* .18 


30.0 


Silky. 

Do. 
Fine silky. 


198F-31 
199 F 




63,000 
43,000 


113,000 
76,500 


18.5 
26.0 


37.1 
49.1 


.10, .27* 
.28*, .24 


33.0 
25.5 


s" 


199 F-2 


3 


68,500 


103,500 


22.5 


43.3 


.27,* .18 


30.0 


Do. 


207 F 


3 


52,500 


102,600 


19.5 


30.7 


.23,*. 16 


29.0 


Fine granular; silky 
center. 


221F 


2 


66,500 


105,500 


19.5 


34.0 


.27,* .12 


31.0 


Granular. 70 per cent; 
dull silky, 30 per 
cent. 


276 F 


D 


118,000 


175,500 


10.5 


24.0 


.05, .16* 


64.0 


Fine granular; silky 
center. 


277F 


3 


65,500 


86,000 


27.0 


61.9 


.16, .38* 


24.0 


Silky. 


278 F 


3 


50,500 


105,500 


13.5 


16.9 


.10, .17* 


30.0 


Granular, with silky 
spot at circumfer^ 
ence. 


278 F-2 


3 


60,500 


96,000 


24.0 


40.3 


.18, .30* 


30.0 


Silky. 


279 F 


3 


59,000 


101,500 


22.0 


43.3 


.22,* .22* 


28.0 


Silky; trace of granu- 
lation. 


319 F 


1 


39,000 


73,500 


29.5 


57.2 


.43,*. 16 


24.0 


Fine silky. 


327 F 


2 


51,000 


83,500 


28.0 


49.1 


.17, .39* 


24.0 


Do. 


341 F 


2 


51,500 


83,000 


23.5 


49.1 


.12, .35* 


26.0 


Do. 


357 F 


3 


53,500 


85,000 


28.0 


54.6 


.40,* .16 


26.0 


Do. 


357 F-2 


3 


43,500 


94,000 


21.0 


34.0 


.15, .27* 


28.0 


Silkv; trace of granu- 

lofinTi 


378 F 


D 


95,000 


124,500 


17.5 


43.3 


.26*, .09 . 


38.0 


Silky. 
Do. 


378 F-2 


D 


116,500 


139,000 


15.0 


37.1 


.22,* .08 


32.0 


394F 


3 


41,000 


80,500 


26.5 


43.3 


.30,* .23* 


26.5 


Do. 


394 F-2 


3 


76,000 


106,000 


22.0 


49.1 


.11, .33* 


32.0 


Fine silky; cup 
shaped. 


398 F 


2 


69,500 


89,500 


23.5 


67.2 


.40,* .07 


25.0 


Fine silky. 


427F 


B 


67,500 


98,500 


23.0 


46.2 


.14, .32* 


30.0 


Silky. 
Do. 


432 F 


B 


66,500 


105,000 


24.0 


49.1 


.19, .29* 


30.0 


445F 


2 


76,000 


97,500 


24.5 


51.9 


.27, .22 


29.0 


Silky; cup shaped. 


44SF 


3 


66,000 


87,000 


29.5 


51.9 


.20, .39* 


26.0 


Silky. 


448 F-2 


3 


66,000 


87,500 


28.6 


51.9 


.26,* .31* 


26.0 


FUie silky. 


476 F 


3 


39,000 


86,000 


26.0 


43.3 


.27,* .25* 


27.6 


FUie granular, 70 per 
cent silky; 30 per 
cent. 


479 F 


3 


44,000 


90,000 


23.6 


37.1 


.17, .30* 


27.0 


Dull silky; trace of 
gr^ulation. 


505F 


3 


66,000 


99,000 


23.0 


37.1 


.16, .31* 


30.0 


Dull silky, 60 per 
cent; fine granuliEtr, 
60 per cent. 


617 F 


A 


46,000 


89,000 


24.5 


49.1 


.12, .37* 


30.0 


Silky. 


626F 


3 


66,000 


94,500 


27.0 


49.1 


.20, .34* 


30.0 


Fine silky. 



1 60,000 lb. per sq. In. elastio limit required. 



STEEL FOBOIHOS FOB OBDNANCE WORE. 

Forged $tul Jrom Wattrtown Arsenal tmilH thop — Continued. 

EzpEKDiENT&L Tests for Stddbht Officers. 





ElaMlo 


Tensile 


Eton- 






Bdero- 




Uirks. 


H 




■SS" 


1 


: EioB— — 


n. 


s 


"""'■™"' 




u. 


Ji. 


p. It. 


P. 


f 










20.0 


M 


3.11, 0.20* 




™6.. 


V/M. .A-i." 


00 


M 




« 


3 .24; 






W.H. ,A-^... 


00 






30 




.26* 




Do. 


w.e. . -t... 


00 


m 


aiifi 


tl 


3 :3i; 


•-18 




Do. 


w.e. .B-1... 




m 




3| 


1 .28 


;.ts 




Do. 


W.H. .B-2... 


OB 








1 .30 






Di>. 


W.H. .B-a... 


00 










:3i* 




Do. 


W.B. .B-1... 


00 


"O 


23:6 


3; 


1 :3i 


•■'*, 




Do. 


w:e:u.'£i": 


00 














Fine silky. 




00 








9 '.(»' 






Do. 


W.H.M.C-J,,. 


oo 


oo 


1S.S 




1 .10, 


:«* 




Do. 


W.H. .G-4... 


00 


100 




« 


1 .12, 








W.B. .E-1... 


00 








6 .08 






Bilky. ■ 


W,H. .B^... 


00 




is:5 




2 .31 


*:oo 




SUky,wrrated. 


W.E. .B-J... 


00 


M 


18,6 


« 


3 ,27 


'■"'. 




Fine graaular; silky contar. 


W.H, .E-4... 


oo 














Bitky; cup shaped. 


W.H. . -1... 


00 




mo 










Silty: '^ "^ 


W.H. . -3... 


oo 


m 


10,0 


« 


1 :oo 


^:26* 




Bilky; opened aeam at Item. 


W. . . ^... 


00 


1 100 












Bilky. 




00 


















s 




37: s 










™fe 


w: : :o-i": 


no 


27.6 




9 :ie 


:39* 




W. .M.a-3... 


00 




20. S 












W. . .G-t... 


00 


...joo 


28.0 










Do. 


W. . .H-1... 


00 


sa.soo 


22. S 


* 


3 :i3 


■3^ 




Do. 


W. . .H-2... 








« 


3 .19 






Do. 


W.H. -H-J... 




8l!»)0 












Do. 


W.H.U. H-4,.. 












:33' 




Do. 


U.H.W.A-t... 


eo 


75:500 


27:5 


1| 


I :28 


■.2T 




Do. 


1£.H.W.A-!... 




76,600 






3 .26 


.28' 






M,H.W.A-a... 




71,500 




« 










M.H.W.A-4... 


lOO 




3o;5 




2 :<i 


i'^ 




Do. 


U.H.-W. A-6.. 




78! 000 












Silky, with Kruiiilar ipotG 




.W.A-6.. 


00 


78,000 


28.6 


54 


6 IT 


,40* 




Silky; cup shaped. 




.W.B-1... 


00 


75,000 


31- S 


S^ 


6 :36 






"\ 




.W.B-Z... 




78,600 


30,0 


« 










.W.B-3... 






30.6 




















30.0 




'.19 






Do. 




'.vr'.Bs::: 


DO 


76; 500 








:35« 




Do. 




.w.B-e... 












.43* 




Do. 














:i6 






Do. 






DO 


92;900 


22:0 


*! 


.12 


:32« 




Do. 








88,000 








,31* 




Do. 














:i6 






Silky, obllqiw. 




iw;&^!;; 








41 


.14 






™S.. 




.W.C-6... 


00 


-■"10 


a:o 


« 




. ■*** 






.W.D-I... 








5i 








Do. 


: .W.IW... 












:ae* 




Do. 






M 


38:s 


K 


:2o' 


.ST* 




Silky: cupBbqnd. 




DO 






K 


.30 


•.10 




""fe 








3s:o 






^.33* 




'. '.yf'.i>-e.'.'. 


DO 




as, 6 


ffi 










. .W.E-... 


DO 


1 30 


20,6 


ST 


:io. 


:3i' 






. .w.E-a... 




1 M 


1S.0 


« 




. ■"* 




Do. 




DO 














Do. 


: :w: -*:: 


DO 


1 » 


20.0 


&■ 


:3i; 


• :o» 






. ,w. -s.. 


DO 


1 » 


is,a 


« 


.08, 


^.28* 




Do! 


















Do. 




DO 








:42; 






Fine silky. 




DO 




28.5 


S7 


.40, 


•.13 






; :w.F-3::: 






34,6 


ST 


.26, 


.44* 




Do. 


. .W.F-4... 






36.6 


6: 


.46, 


• .26 




Do. 


. .W. F-S... 






31.0 




.26, 


.38* 




Do. 


. .W. F-0... 


DO 


M 


3«.0 




.^ 


.46^ 




Do. 


- 


DO 


M 


13. S 


10 


.12, 


-IS* 


38:6 


Silky, with llgbt colored 
spots. 


■*-^ 


U.DDO 


83. WO 


26.6 


37 


I .26, 


t .2S* 


36.0 


Fine granulsr, 60 per cent: 


A-S 


63.000 


107,500 


19.0 


« 


3 .29, 


* .09 


37.0 


Silliy"^ 


A-4 


W.OGO 








1 .16, .18* 


38.0 


Floe granular, 60 per cent; 


A-S 


71,600 


111,600 


16,6 


3* 


.10, .23* 


36.0 


sllky,60perMnl, 
Floe eranulttr, 45 per c?ent: 
dull silky, 66 per cent. 




60,000 


102.000 


18.6 




3 .10.^. 27' 


30.0 


Dull silky*' *^ 


A-?:::::;:::.; 


S3, SCO 


03, MO 




49 






SUky. 
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STEEL FOBOIKOS FOB OBDKAKOE WOBK. 



Forged steel from Watertovm Arsenal smith shop — Continued. 
ExPEBiMENTAL Tests FOB STUDENT Ofugbbs — Continued. 



Marks. 



A-8- 
B-1. 
B-2. 

B-3. 
B-*. 



B-6. 
B-7. 
B^. 
B-9. 
C-1. 



C-2. 

C-3. 
G-4. 



C-6. 
C-7. 
C-8. 
D-1. 
D-2. 
D-3. 
D-4. 
D-6. 

D-6. 
D-7. 
D-8. 
E-2. 



E-3. 
E-4. 
E-6. 

E-6. 
E-7. 

E-8. 



1-L.. 
1-M. 
1-R. 
L.... 
L.... 
L.... 



R-3. 
R-3. 
R-4. 
R-4. 

R-4. 
R-5. 
R-5. 
B-6. 

R-«. 
R-6. 
R-«. 

B-7. 
R-7. 
R.7. 



Elastic 

limit 

I>er 

sq. in. 



Lb. 
46,000 
60,500 
41,500 

62,000 
85,500 

74,000 



65,000 
56,000 
46,000 



52,000 

43,000 

58,500 
76,500 

65,500 

60,000 
57,000 
50,600 
52,000 
46,000 
66,600 
73,500 
85,000 

65,000 
53,500 
45,500 
42,000 

66,000 
68,000 
71,500 

68,000 
66,600 
44,600 

68,000 
57,500 
66,000 
64,500 
54,000 
62,600 
76,000 

72,000 
69,000 
43,600 
44,000 

43,000 
62,600 
66,000 
65,500 

46,500 
44,000 
42,600 

49,500 
48,000 
47,500 



Tensile 
strength 

per 
sq. in. 



U. 

86,500 
93,000 
83,000 

106,000 
124,500 

117,500 



105,000 
93,000 
87,000 

102,000 
91,000 

83,000 

102,000 
122,000 

109,000 

109,000 

92,000 

84,000 

93,000 

80,600 

110,600 

118,000 

128,000 

106,000 
93,600 
86,000 
80,600 

94,500 
103,500 
115,500 

110,000 
88,500 
85,600 

91,000 
91,000 
91,500 
89,500 
91,500 
90,000 
106,500 

114,000 

113,000 

94,000 

93,500 

94,000 
101,000 
106,000 
107,000 

82,000 
82,000 
76,600 

86,500 
82,000 
80,000 



Elon- 
gation 

in2 

in. 



P. a. 
23.6 
25.6 
24.0 

19.0 
15.0 

16.5 



23.0 
26.5 
24.5 
0.0 
14.6 

23.0 

21.0 
15.0 

16.6 

21.0 
27.5 
24.5 
20.5 
26.0 
18.5 
18.0 
16.0 

27.0 
25.0 
24.0 
16.5 

22.0 
9.5 
9.0 

19.0 
16.5 
18.6 

27.0 
27.0 
26.5 
27.0 
27.0 
26.0 
4.5 

18.0 
17.5 
19.5 
21.0 

20.6 
16.6 
21.6 
17.0 

10.0 

10.5 

7.5 

11.5 

10.5 

8.5 



Con- 
trac- 
tion of 
area. 



P.et. 
37. 1 
37.1 
34.0 

46.2 
34.0 

37.1 



46.2 
43.3 
37.1 
0.0 
20.5 

34.0 

43.3 
27.4 

34.0 

49.1 
49.1 
43.3 
30.7 
46.2 
43.3 
40.3 
84.0 

49.1 
46.2 
37.1 
16.9 

30.7 
16.9 
13.2 

37.1 
24.0 
34.0 

46.2 
43.3 
43.3 
61.9 
49.1 
49.1 
6.7 

37.1 
40.3 
34.0 
34.0 

34.0 
46.2 
46.2 
40.3 

16.9 

16.9 

9.6 

13.2 
13.2 
13.2 



Elongation 

of inch 

sections. 


Sdero- 
scope 
hard- 
ness. 


'In. 




0.23, •a 24* 


30.0 


.21, 


.30* 


28.0 


.20, 


.28* 


25.0 


.29,* 


.09 


37.0 


.09, 


.21* 


37.0 


.23,* 


.10 


38.0 


.27,* 


.19 


33.0 


.16, 


.35* 


33.6 


.18, 


.31* 


30.0 


.00, 


.00 


81.0 


.13, 


.16* 


26.0 


.30,* 


.16 


24.0 


,29,* 


.13 


35.0 


.10, 


.20* 


38.0 


.21,* 


.12 


34.0 


.10, 


.32* 


35.0 


.34,* 


.19 


33.0 


.16, 


.34* 


31.0 


.13, 


.28* 


27.0 


.16, 


.36* 


24.0 


.27,* 


.10 


37.0 


.10, 


.26* 


36.0 


.18,* 


.12 


40.6 


.17, 


.37* 


34.0 


.33,* 


.17 


32.6 


.30,* 


.18 


31.0 


.14, 


.17* 


24.0 


.26,* 


.18 


33.0 


.07, 


.12* 


28.0 


.10,* 


.08 


37.6 


.22,* 


.16 


35.6 


.19,* 


.14 


29.5 


.17, 


.20* 


30.0 


.17, 


.37* 


32.6 


.19, 


.35* 


32.5 


.32,* 


.21 


32.6 


.38,* 


.16 


26.0 


.18, 


.36* 


27.0 


.36,* 


.16 


27.0 


.06,* 


.03 


40.0 


.10, 


.26* 


37.0 


.12, 


.23* 


38.0 


.26,* 


.13 


29.0 


.20,* 


.221* 


29.0 


.13, 


.28* 


30.0 


.25,* 


.06 


33.0 


.12, 


.31* 


33.0 


.23,* 


.11 


32.0 


.12,* 


.06 


25.0 


.13,* 


.06 


25.0 


.09,* 


.06 


25.0 


.11, 


.12* 


27.0 


.II,* 


.09 


26.0 


.10,* 


.07 


26.0 



Appearance of fracture. 



DuU silky. 

Bflky. 

Fine granular, 60 per cent; 

amorphous, 40 per cent. 
Silky. 
Fine granular, 20 per cent; 

silky, 80 per cent. 
Fine granular, 75 per cent; 

dullsilky, 25 per cent in 

center. 
Dullsilky. 
Silky. 
DiOlsUky. 
Fine granular. 
Silky, with light colored 

spot at circumference. 
Fine granular, 60 per cent; 
^^gmorphoo..* per cent. 

Fine granular, 60 per cent; 

silky, 40 per cent. 
Fine granular, 75 per cent; 

dulTsUky, 25 per cent. 
Dull sQky. 
Silky. 
Dullsflky. 
SOky. 

Amorphous. 
Silky. 
Dullsilky. 
Fine granular, 85 per cent; 

dullsilky, 15 per cent. 
Dullsilky. 
Silky. 
Dullsilky. 

Fine granular; amorphous 
spot near dicumference. 
Snkv. 

Dull sUky, granular spots. 
Granular, suky spot in cen- 
ter. 
DuU silky. 

Do. 
Dull silky, with granular 

spots. 
Silky. 
Do. 
Do. 
Do.' 
Do. 
Do. 
Fine gi^ular; seam at cir- 
cumference. 
Silky. 

Do. 
Dullsilky. 

Dull sUky; trace of granu- 
lation. 
Do. 
Silky. 

Do. 
Fine granular, 65 per cent; 

silky, 36 per cent. 
Silky. 

Do. 
Fine granular, 60 per cent; 

amorphous, 40 per cent. 
Fine granular. 
Silky. 

Fine granular, 60 per cent; 
amorphous, 40 per cent. 



BRONZE FOR ORDNANCE WORK. 
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BRONZE FROM WATER TOWN ARSENAL FOUNDRY. 

[The inch in which fracture occurred is marked thus *.] 



Marks. 



Grade. 



10623 
10660 
10667 
10703 
10710 
10718 
10727 
10734 
10742 
10750 
10758 
10766 
10773 
10782 
10790 
10797 
10810 
10816 
10823 
10831 
10839 
10846 
10863 
10864 
10887 
10906 
10908 
10910 
10915 
10918 
10928 
10935 

10940 

10940-2 

10947 

10960 

10965 

10990 

10999 

11011 

11022 

11045 

11056 

11067 

11074 

11089 

11098 

11112 

11112-2 

11080 

11106 

11117 

11123 

11123-2 

11124 

11133 

11133-2 

11134 

11140 

11147 

11147-2 

11148 

11162 

11194 

11210 

11219 

11229 



3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
4 
4 
4 
4 
4 
3 
3 
3 



3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
3 
3 
3 
3 
3 
3 
2 
2 
3 
3 
2 
2 
3 
3 
3 
3 
3 
3 



Tensile 
strength 
persq.in. 



Lb. 
63,600 
,000 



63 
63 
63 
54 
56 
61 
60 
59 
62 
61 
63 
63 
60 
60 
59 
60 
59 
58 
64 
61 
65 
63 
55 
53 
67 
64 
63 
67 
60 
48 
58 

30 

41 
61 
61 
62 
54 
57 
59 
57 
59 
57 
68 
62 
61 
59 
32 
21 
61 
57 
56 
32 
23 
61 
18 
37 
63 
60 
35 
33 
58 
64 
62 
62 
61 
56 



400 
600 
200 
200 
000 
800 
000 
000 
600 
200 
900 
000 
400 
400 
200 
800 
400 
800 
400 
800 
400 
000 
200 
600 
200 
600 
200 
800 
20O 
400 

000 

200 
600 
600 
200 
500 
500 
800 
100 
800 
800 
600 
000 
000 
600 
800 
400 
800 
000 
400 
20O 
800 
400 
400 
600 
000 
000 
000 
000 
800 
000 
000 
400 
200 
400 



Elonga- 
tion. 



Percent. 
11.5 
10.0 
17.6 
18.6 
11.0 
10.0 
16.5 
16.5 
18.0 
15.0 
15.5 
20.0 
22.0 
13.0 
14.5 
15.6 
14.0 
10.0 
10.6 
21.0 
18.0 
23.0 
39.0 
12.0 
14.0 
29.5 
38.5 
28.5 
30.0 
11.5 
11.0 
14.0 

6.5 

11.5 
19.5 
16.0 
20.5 
8.5 
10.0 
16.0 
13.5 
16.0 
14.5 
17.5 
21.0 
23.0 
16.5 
19.5 
11.0 
15.5 
13.0 
11.5 
16.0 
12.0 
9.5 
3.5 
40.0 
21.5 
19.0 
27.0 
22.0 
14.5 
20.5 
20.5 
18.0 
16.5 
17.6 



Contrac- Elongation 
tion of of inch 
area. sections. 



Perunt. 
11.6 
14.0 
18.6 
20.8 
11.6 
14.0 
20.6 
18.6 
20.8 
16.3 
16.3 
20.8 
23.0 
14.0 
14.0 
14.0 
16.3 
11.6 
14.0 
20.8 
20.8 
23.0 
33.6 
14.0 
14.0 
29.5 
31.6 
29.5 
27.4 
14.0 
14.0 
14.0 

6.9 

11.6 
20.8 
16.3 
20.8 
9.3 
11.6 
18.6 
16.3 
20.8 
18,6 
23.0 
23.0 
24.0 
16.3 
18.6 
9.3 
16.3 
14.0 
14.0 
20.8 
6.7 
9.3 
2.0 
31.6 
20.8 
23.0 
25.2 
20.8 
18.6 
20.8 
20.8 
18.6 
18.6 
18.6 



In 
.13,* 
.11,* 
.20,* 
.21,* 
.09, 
.08, 
.15, 
.15, 
.19,* 
.13, 
.14, 
.22,* 
.21, 
.15,* 
.11, 
.14, 
.15,* 
.08, 
.10, 
.24,* 
.22,* 
.27,* 
.39,* 
.15.* 

.11, 

. 26, 

.41,* 

.25, 

.31,* 

.10, 

.13,* 

.13, 

.05, 

.15,* 

.21,* 

.18,* 

.22,* 

.06, 

.08, 

.18,* 

.15,* 

.15, 

.13, 

.19,* 

.20, 

.21, 

.16, 

.26,* 

.17.* 

.15, 

.15,* 

.09, 

.18,* 

.18,* 

.09, 

.01, 

.48,* 

.23,* 

.22,* 

.25, 

.25,* 

.13, 

.22,* 

.18, 

.16, 

.14, 

.15, 



10 

09 

15 

16 

13* 

12* 

18* 

18* 

17 

17* 

17* 

IS* 

23* 

11 

18* 

17* 

13* 

12* 

11* 

18 

14 

19 

39* 

09 

17* 

33* 

36 

32* 

29 

13* 

09 

16* 

08* 

08 

18 

14 

19 

11* 

12* 

14 

12 

17* 

16* 

16 

22* 

25* 

17* 

13 

05 

16* 

11* 

14* 

14 

06 

10* 

06* 

32 

20 

16 

29* 

19 

16* 

19 

23* 

20* 

19* 

20* 



Sclero- 
soope 
hard- 
ness. 



Appearance of fracture. 



light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Li^t yellow and lemon, 
light yellow, lemon spot, 
light yellow. 

Do. 

Do. 
Light yellow oblique. 
Light yellow and lavender. 
Light yellow and lemon. 
Light yellow. 

Do. 

Do. 

Do. 
Light yellow, coarse granular. 
Light yellow and lemon. 
Light yellow, lavender, and 

lemon. 
Dark brown, lavender, and 

lemon. Defective. 
Light yellow and lavender. 
Light yellow. 
Light yellow and lavender. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light yellow and lavender. 
Dark brown and yellow, 
light yellow. 

Do. 

Do. 
Yellow and lavender. 
Brown, red, and yellow. 
Light yellow. 
Yellow and lavender. 
Light yellow. 

Do. 

Do. 
Yellow and lavender, 
light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Bronze from Watertown Arsenal foundry — Continued. 







Tensile 


Elonga- 
tion. 


CJontrao- 


Marks. 


Grade. . 


strength 


tionof 






persq.in. 


area. 






Lb. 


PercmU. 


Percmt. 


11257 


3 


63,200 


17.0 


16.3 


11264 


3 


59,000 


15.5 


16.3 


11274 


3 


62,800 


24.0 


23.0 


11294 


3 


63,800 


25.0 


25.2 


11311 


3 


54,600 


9.5 


14.0 


11327 


3 


56,800 


8.5 


14.0 


11336 


3 


58,600 


19.5 


18.6 


11349 


3 


57,200 


12.0 


14.0 


11365 


3 


50,800 


17.0 


18.6 


11370 


3 


60,200 


10.0 


14.0 


11373 


3 


53,200 


9.5 


11.6 


11377 


3 


57,800 


12.5 


16.3 


11393 


3 


62,000 


22.0 


20.8 


11404 


3 


50,600 


18.0 


18.6 


11408 


3 


60,400 


21.5 


25.2 


11418 


3 


58,600 


17.5 


20.8 


11434 


3 


62,400 


24.0 


25.2 


11444 


3 


59,600 


16.0 


18.6 


11454 


3 


61,800 


16.5 


20.8 


11486 


3 


61,000 


15.0 


18.6 


11508 


3 


52,800 


6.0 


6.9 


11615 


3 


54,200 


8.0 


11.6 


11522 


3 


63,600 


19.0 


18.6 


11531 


4 


63,600 


39.0 


30.4 


11537 


3 


63,000 


27.0 


27.4 


11544 


3 


62,600 


27.5 


25.2 


11552 


3 


62,600 


26.0 


25.2 


11559 


3 


42,200 


16.5 


14.0 


1155»-2 


3 


40,100 


13.5 


17.7 


11567 


3 


47,800 


13.0 


11.6 


11573 


3 


63,800 


30.0 


27.4 


11580 


3 


64,800 


34.5 


29.5 


11590 


4 


64,600 


36.5 


33.6 


11593 


3 


67,200 


23.5 


33.6 


11600 


3 


63,200 


22.5 


21.9 


11607 


3 


61,800 


31.0 


33.6 


11614 


3 


65,000 


30.5 


29.5 


11619 


3 


39,800 


5.0 


4.4 


1161^2 


3 


44,000 


13.0 


11.6 


11626 


3 


53,800 


14.0 


14.0 


11633 


3 


48,600 


7.0 


9.3 


11639 


3 


59,200 


12.5 


14.0 


11645 


3 


41,400 


7.5 


9.3 


11645-2 


8 


57,800 


18.6 


11.6 


11652 


3 


50,800 


6.0 


6.7 


11659 


3 


69,200 


12.5 


14.0 


11665 


3 


57,800 


15.0 


16.3 


11671 


3 


33,200 


5.0 


6.7 


11671-2 


3 


45,400 


10.0 


4.4 


11678 


3 


41,800 


6.5 


6.7 


11678-2 


3 


49,000 


7.5 


6.7 


11684 


3 


60,400 


20.5 


18.6 


11687 


3 


61,800 


17.0 


16.3 


11704 


4 


64,200 


36.6 


33.6 


11710 


3 


63,600 


30.0 


29.5 


11716 


3 


63,400 


27.0 


27.4 


11740 


3 


63,600 


33.6 


29.6 


11746 


3 


41,500 


5.5 


8.6 


11746-2 


3 


42,800 


5.5 


6.7 


11753 


3 


56,600 


10.0 


9.3 


11760 


3 


64,400 


19.5 


20.8 


11767 


3 


61,500 


17.0 


20.1 


iin4 


3 


45,200 


7.0 


6.7 


11779 


3 


62,700 


28.6 


28.7 


11788 


3 


59,300 


8.5 


13.2 


11796 


3 


66,200 


15.5 


17.7 


11803 


3 


60,900 


20.5 


10.8 


11810 


3 


61,500 


24.5 


24.4 


11817 


3 


43,100 


9.6 


10.8 


11817-2 




49,000 
56,600 


12.0 


14.0 


11823 


3 


43.0 


34.8 


11827 


3 


59,200 


25.0 


24.4 


11837 


4 


67,400 


31.5 


30.7 



Elongation 

of inch 

sections. 



.15 
.13 
.23 
.23 
.06 
.lOi 
.23 
.14 
.15 
.06 
.07 
.15 
.24 
.14 

.21 
.15 
.23 
.16 
.15 
.17 

.10 

.06 
.21 
.40 
.24 
.29 
.25 
.20 
.11 
.13 
.29 
.38 
.34 
.26 
.21 
.36 
.31 
.08 
.13 
.11 
.08 
.15 
.11 
.11 
.05 
.13 
.12 
.03 

.04 
.04 
.10 
.17 
.16 
.35 
.33 
.23 
.37 
.07 
.08 
.11 
.21 
.17 
.09 

.25 
.07 
.18 
.23 
.28 
.11 
.13 
.47 
.27 
.35 



In. 



,19* 

.18* 

.25* 

.27* 

.13* 

.07 

.16 

.10 

.19* 

.12* 

.IJf* 

.10 

.20 

.22* 

.22* 

.20* 

.25* 

.14 

.18* 

.13 

.02 

.10* 

.17 

.38 

.30* 

.26 

.27* 

.13 

.16* 

.13* 

.31* 

.31 

.41* 

.21 

.24* 

.26 

.30 

.02 

.13* 

.17* 

.06 

.10 

.04 

otak 
, ffSr 

.07* 

.12 

.18* 
.07* 

.16* 

.09* 

.05 

.24* 

.18* 

,36* 

.27 

.31* 

.30 

.04 

.03 

.09 

.18 

.17* 

.05 

.32* 

.10* 

.13 

.18 

.21 

.08 

.11 

.39 

.23 

.28 



Sclero- 
scope 
hard« 
ness. 



Appearance of Iracture. 



and lemon 



Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dc. 

Do. 

Do. 

Do. 
Light yellow 

jellow. 
Light yellow and lavender. 

Do. 
Light yellow. 

Light yellow and lavender. 
Light yellow. 

Light yellow, with golden yel- 
low spots. 
Light yellow and lemon 
yellow. 

Do. 
Light yellow. 
Light yellow, oblique. 
Light yellow. 

Do. 

Do. 
Lavender and lemon yellow. 

Do. 
Lavender and light yellow. 
Light yellow. 

Do. 

Do. 

Do. 
Lavender. 
Light yellow. 

Do. 
Lavender and lemon yellow. 

Do. 

Do. 

Do. 
Lavender and light yellow. 
Lavender and lemon yellow. 

Do. 

Do. 
Light yellow. 

Do. 
Light yellow and lemon 
yellow. 

Do. 

Do. 

Do. 

Do. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 
Lavender and lemon yellow. 

Do. 

Do. 
Light yellow. 

Light yellow and lavender. 
Light yellow and lemon 
yellow. 

Do. 
Li^t yellow and lavender 

Do. 
Light yellow. 

Do. 
Lavender and lemon yellow. 

Do. 
Light yellow. 

Do. 

Do. 
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Bnmiufrom WaUrtawn Ardenal/oundri^ — Continued. 



Harks.' 



118^ 

11865 

11860 

11875 

118B5 

11903 

11907 

11913 

11020 

11924 

11028 

11993 

11042 

11040 

11061 

11060 

11076 

11087 

11002 

12004 

12006 

12006-2 

12016 

12025 

12035 

12043 

12061 

12075 

12081 

12091 

12000 

12110 

12110-2 

12123 

12137 

12161 

12161 

12160 

12170 

12183 

12186 

12193 

12200 
12212 
12221 
12236 
12243 
12240 
12269 
12266 
•12272 
12278 
12286 
12203 
12206 
12308 
12314 
12318 
12322 
12331 
12342 
12333 
12343 
12348 
12367 
12360 
12368 
12378 
12383 
12391 
12418 
12424 
12440 
12433 
12447 
12462 
12468 
12460 



Onde. 



3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
8 
3 
8 
8 
3 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
Phos. Br. 
3 
3 
3 
4 
4 
3 
4 
4 
3 
4 
3 
4 
4 
4 
3 
4 
3 



Tengfle 
strangth 
persq.in. 



Lb. 

52,900 

61,600 

61,800 

68,200 

68,400 

60,000 

68,400 

62,200 

68,000 

46,600 

65,800 

66,000 

68,200 

62,000 

60,400 

64,400 

68,600 

61,600 

47,200 

66,800 

44,600 

60,000 

63,400 

66,400 

62,200 

66,800 

62,200 

40,600 

66,600 

48,400 

67,600 

44,200 

64,400 

66,800 

66,400 

64,600 

66,200 

60,000 

68,300 

60,600 

67,600 

64,000 

68,000 

66,800 
66,400 
65,000 
40,400 
46,600 
66,800 
66,800 
67,600 
60,000 
60,800 
61,800 
63,200 
60,800 
66,600 
61,800 
63,000 
60,200 
31,800 
61,400 
66,000 
60,800 
76,200 
68,200 
60,400 
67,400 
66,600 
68,600 
66,200 
62,200 
64,600 
64,000 
64,400 
68,200 
62,600 
67,600 



£k»ig»- 
tioii. 



PerceiU, 
14.6 
10.0 
81.5 
16.0 
26.5 
11.6 
23.0 
18.0 
26.5 

8.0 
16.0 
18.0 
26.0 
14.0 
21.6 
13.6 
28.5 
12.0 
10.5 
18.0 

8.0 
11.0 
11.5 
23.0 
11.5 
16.0 
12.6 

6.6 
17.6 
10.5 
20.0 

8.5 
14.6 
23.6 
22.6 
22.0 
13.5 
12.5 

0.5 

7.5 
13.0 
10.0 

18.5 
11.0 
12.5 
17.0 
10.0 

7.0 
22.0 
14.0 
14.0 
13.5 
17.6 
18.5 
26.0 
22.0 
21.0 
17.0 
20.0 
16.0 
30.5 
22.0 
21.5 

7.6 
20.5 
36.0 
10.0 
36.0 
32.6 
16.6 
40.0 
16.0 
38.6 
33.0 
38.0 
20.5 
26.6 
16.0 



ContnMV 
ttonof 



PtfCtHL 

16.3 
20.8 
27.4 
20.8 
23.0 
14.0 
23.0 
20.8 
26.2 

0.3 
16.3 
18.6 
23.0 
16.3 
26.2 
14.0 
27.4 
14.0 

0.3 
20.8 

0.8 
13.2 
11.6 
20.8 
11.6 
14.0 
14.0 

0.3 
18.6 
11.6 
20.8 
10.5 
16.3 
23.0 
23.0 
22.2 
13.2 
13.2 
13.2 
10.8 
15.5 
13.2 

20.1 
10.8 
14.0 
14.0 
0.3 
0.3 
23.0 
14.0 
14.0 
14.0 
20.8 
20.8 
26.2 
23.0 
23.0 
20.8 
18.6 
20.8 
31.6 
23.0 
23.0 
0.3 
18.6 
20.5 
18.6 
31.6 
20.5 
16.3 
33.6 
16.3 
33.6 
20.6 
33.6 
20.8 
27.4 
16.3 



E 



Inngrtkin 
of jnch 



In. 


.13, . 


.21,* . 


.28 . 


.16^*. 


.23, . 


.10, . 


.24*. 


.17 . 


.25 . 


.10,». 


.14^ . 


.20,». 


.27 > . 


.15 ♦ . 


20,' . 
.l4,*. 


.30> . 


.12 •. 


.07 . 


.16, . 


.10>. 


.13,*. 


.10, . 


.26 ♦ . 


.14*. 


.17*. 


.10 . 


.05, . 


.16 . 


.12*. 


.20*. 


.06, . 


.14 . 


.26 ♦ . 


.25,*. 


.21 . 


.12 . 


.14 > . 


.11*. 


.06, . 


.11, . 


.08; . 


.16, . 


.10, . 


.14*. 


.16 . 


.00, . 


.05, . 


.22,*. 


.12, . 


.15*. 


.10 . 


.20 ♦ . 


.16 . 


.24 . 


.25>. 


.22,«. 


.16 . 


.20*. 


.20,». 


.35, . 


.24,*. 


.20, . 


.10,*. 


.22>. 


.36 . 


.17, . 


.33, . 


.34,*. 


.14, . 


.44 ♦ . 


.16> . 


.38,«. 


.36,*. 


.38,*. 


.20 . 


.24 . 


.14 . 



16* 

17 

35 

16* 

28* 

13* 

22 

10* 

28* 

06 

16* 

16 

25 

13 

23* 

12 

27 

12 

14* 

20* 

06 

00 

13* 

20 

00 

13 

15* 

08* 

20* 

00 

20 

11* 

15* 

22 

20 

23* 

15* 

11 

06 

09* 

15* 

12* 

21» 

12* 

11 

18 

11* 

00* 

22* 

16* 

13 

17* 

15* 

21* 

26* 

10 

20 

18* 

20* 

12 

44* 

20 

23* 

06 

10 

37* 

21* 

37* 

31 

17* 

36 

14 

30* 

30 

38 

21* 

20* 

18* 



8ctan- 

800p6 

hard.* 



Amp6aniio0 of fracture. 



LaTvnder and lemon yellow. 
Ugiit yellow. 

I>o. . 
Light yellow and lemon. 
Light femon* 

Do. 

I>o. 

Do. 

Do. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light yellow and kmon. 
Light yellow. 
Light yellow and lemon. 
Light yellow. 
Light yellow and lemon. 
Light yellow. 

Do. 

Do. 
Light yellow and lemon. 
Light yellow. 

Lavender and lemon yellow. 
Light yellow. 

Lavender and lemon yellow. 
Light yellow. 
Li^t yellow oblique. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 
Lavender and lemon yellow. 
Light yellow and lemon yel- 
ww. 

Do. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light yellow and lavender. 
Light yellow. 

Do. 

Do. 

Do. 
Light yellow and lavender. 

Do. 

Do. 
OoUten yellow. 
Light yellow. 

Da 

Do. 

Do. 

Do. 
Light yellow and lavender. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Bixymefrom Watertown ArseTud foundry — Continued. 



Marks. 


Grade. 


Tensile 
strength 


Elonga- 
tion 


Ck>ntrao- 
tionof 


Elongation 
of inch 


Sclero- 
scope 


Appearance of fracture. 






persq.in. 


VMA^MA^ 


area. 


sections. 


AUUVL* 

ness. 








Xb. 


PereerU, 


PereerU. 


In, 






12402 


4 


64,600 


38.0 


33.6 


0.40, ♦.036* 




Light yellow. 


12467 


4 


63,600 


39.0 


35.7 


.39 


,♦ .39* 




Do. 


12409 


3 


62,400 


26.5 


29.5 


.26 


,♦ .27* 




Do. 


12475 


4 


64,800 


34.5 


33.6 


.33 


, .36* 




Do. 


12480 


4 


62,600 


41.5 


39.6 


.42 


,♦.41* 




Da 


12483 


3 


62,600 


19.0 


20.8 


.21 


,*.17 




light yellow and lavender. 


12494 


• 4 


63,400 


27.0 


27.4 


.30 


,♦.24 




Light yellow. 


12497 


4 


66,400 


39.0 


35.7 


.39 


,*.39* 




Do. 


12499 


3 


63,400 


32.0 


39.5 


.29 


, ,iS* 




Do. 


12508 


3 


64,700 


35.5 


30.5 


.39 


,♦.33 




Do. 


12511 


4 


68,600 


29.0 


37.4 


.31 


,♦.37 




Do. 


12513 


3 


63,800 


33.0 


37.4 


.32 


,*.34^ 




Do. 


12519 


4 


63,600 


29.0 


39.5 


.32 


, .36* 


'23.6' 


Do. 


13521 


3 


60,000 


17.0 


23.0 


.19 


,♦.15 


22.0 


Light yellow and lavender. 


12531 


3 


62,600 


36.0 


31.6 


.32j 


, .40* 


22.0 


Light yellow. 


12542 


3 


63,400 


16.5 


18.6 


.15 


, .18* 


22.0 


Light yellow and lavender. 


12553 


3 


61,200 


23.0 


25.4 


.20 


, .36* 


22.0 


Light yellow. 


12560 


3 


61,600 


16.5 


18.6 


.19 


-♦.14 


25.0 


Do. 


12571 


3 


61,600 


12.5 


14.0 


.14 


,*.ll 


27.0 


Do. 


12573 


3 


64,400 


23.0 


23.0 


.27 


,*.19 


25.0 


Do. 


12583 


3 


63,800 


32.5 


23.0 


.25, 


,*.30* 


25.0 


Do. 


12592 


3 


60,000 


16.0 


20.8 


.15 


, .17* 


24.5 


Do. 


12611 


3 


67,600 


16.0 


18.6 


.17 


,♦.15 


25.0 


Do. 


12620 


3 


61,200 


18.5 


18.6 


.16, 


, .21^ 


24.0 


La vender. 


12626 « 


3 


32,400 


5.0 


6.7 


.01 


, .09^ 


23.0 


Light yellow and greenish. 


12626-3 




40,200 


4.5 


6.7 


.06 


,♦.03 


22.0 


Light yellow and lemon yel- 
low. 
Light yellow and lavender. 
Light yellow. 




12626-3 




47,400 


9.5 


9.3 


.07 


. .12^ 


24.0 


12633 


3 


65,200 


15.5 


14.0 


.16, 




25.0 


12640 


4 


66,400 


37.5 


33.6 


.39 


,♦.36 


23.0 


Uniform Ught yellow; silky. 


12509 


3 


61,400 


19.0 


18.6 


.17 


, .21^ 


23.0 


Light yellow and lavender. 


12649 


3 


62,000 


16.0 


18.6 


.15 


, .17^ 


29.0 


Light yellow. 


12666 


4 


65,800 


34.5 


33.6 


.36 


,♦.33^ 


24.0 


Do. 


12678 


4 


63,200 


39.0 


37.7 


.39, 


♦.39^ 


23.0 


Uniform light yellow; silky. 


12658 


3 


61,300 


18.0 


20.8 


.17, 


, .19^ 


24.0 


Light yeUow. 


12687 


4 


65,400 


35.5 


33.6 


.35, 


*.36^ 


32.0 


Do. 


12603 


3 


60,000 


18.5 


18.6 


.19 


♦.18^ 


23.5 


Light yellow and lavender. 


12725 


4 


65,000 


36.0 


31.6 


.39 


♦.33 


31.0 


Light yellow; uniform. 


12729 


3 


63,800 


42.0 


35.7 


.42, 


♦.42* 


24.0 


Do. 


12734 


4 


61,800 


39.0 


33.6 


.38, 


, .40* 


22.0 


Do. 


12737 


4 


63,800 


38.5 


35.7 


.42; 


*.35 


32.0 


Do. 


12740 


3 


65,300 


18.5 


18.6 


.20, 


,♦.17 


24.0 


Do. 


12747 


4 


65,400 


36.0 


33.6 


.37, 


*.35* 


23.5 


Do. 


12750 


4 


63,400 


36.0 


33.6 


.38, 


*.34* 


23.0 


Do. 


12752 


4 


64,000 


37.0 


33.6 


.35, 


.39* 


22.0 


Do. 


12756 


4 


63,800 


38.0 


33.6 


.4i; 


♦.35 


21.0 


Do. 


12757 


4 


61,600 


36.0 


31.6 


.36 


,*.36^ 


21.0 


Do. 


12769 


3 


54,600 


5.5 


6.7 


.07, 


♦.04 


30.0 


Do. 


12766 


3 


51,800 


10.0 


11.6 


.13, 


♦.07 


22.0 


Light yeUow and lavender. 


12773 


3 


59,600 


11.5 


11.6 


.10, 


.13^ 


23.0 


Light yellow. 


12782 


3 


58,800 


12.5 


14.0 


.11, 


.14^ 


26.0 


Light yellow and lavender. 


12796 


3 


49,400 


12.0 


11.6 


.10, 


.14* 


26.0 


Do. 


12806 


3 


58,800 


15.5 


16.3 


.14 


.17* 


27.0 


Do. 


12817 
12821 


3 


62,000 


15.5 


18.6 


.17, 


♦.14* 


27.0 


Light yellow. 


3 


62,000 


15.5 


18.6 


.14, 


.17* 


25.5 


Do. 


12825 


3 


64,400 


18.5 


16.3 


M 


*.17* 


26.5 


Do. 


12835 


3 


56,400 


16.5 


20.8 


.20, 


*.13 


25.5 


Light yellow and lavender. 


12839 


3 


62,400 


17.0 


16.3 


.20, 


,*.14 


26.0 


Light yellow. 


12841 


3 


60,400 


15.5 


18.6 


.18, 


*.13 


27.0 


Light yellow and lavender. 


12852 


3 


62,800 


16.5 


16.3 


.19, 


*.14* 


25.0 


Light yellow. 


13864 


3 


60,800 


14.5 


16.3 


.14, 


.15* 


25.0 


Do. 


12874 


3 


60,000 


12.0 


11.6 


.10, 


.14* 


26.0 


Light yellow and lavender. 


12877 


3 


62,800 


13.5 


16.3 


.12, 


.15* 


26.0 


Light yellow. 


12881 


3 


57,600 


7.5 


9.3 


.07, 


, .08* 


27.0 


Do. 


12804 


3 


61,200 


13.5 


14.0 


.12, 


.15* 


25.0 


Light yellow and lavender. 


12806 


4 


63,800 


25.0 


25.2 


.23, 


, .27* 


23.0 


Light yellow. 


12809 


3- 


64,600 


21.0 


30.8 


.33, 


,♦.19 


28.0 


Do. 


12927 


3 


63,300 


16.5 


18.6 


.18, 


♦.15 


27.0 


Do. 


13943 


3 


64,800 


30.0 


18.6 


.19, 


.21^ 


25.0 


Do. 


13957 


3 


61,400 


17.5 


18.6 


.16, 


.19^ 


24.0 


Do. 


12961 


3 


53,600 


7.5 


11.6 


.W, 


.08 


25.0 


Light yellow, with dark spot 
at drcumfeienoe. 


12967 


3 


64,400 


19.5 


30.8 


.21, 


♦.18 


26.0 


Light yellow. 


12982 


3 


50,800 


13.0 


16.3 


.15 


♦.11 


31.0 


Light yellow and lavender. 


12986 


3 


61,800 


15.0 


18.6 


.17, 


♦.13 


26.0 


Light yellow. 


13008 


3 


64,800 


34.0 


33.0 


.33, 


.26^ 


36.0 


Do. 


13012 


3 


62,800 


12.5 


14.0 


.14, 


♦.11 


35.0 


Do. 


13015 


3 


64,000 


13.0 


14.0 


.16, 


♦.10 


30.0 


Do. 


13023 


3 


61,000 


15.5 


16.3 


.14, 


.17^ 


25.5 


Do. 
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13799-I 




S7 


20O 


16 


6 20 


8 .« 


•.14 


26 


13«00 


3 


63 


MO 


1( 


H 




■ .09 


29 


i3S26 




82 




3: 


21 


6 .36 


• .29 




I1B70 




SO 


iOO 






n ,21 


.26« 








59 








.14 










62 




K 


6 3^ 


6 .42 




24 


IJ901 




S3 


000 




6 ( 


6 .K 


■ ipT- 


2S 






82 














t3W6 




82 














13907 




82 




3t 














86 


ooo 




6 21 


6 :3o 


'.36* 


2 






62 








.11 






13914 




31 




































ii 


009 




6 1 


3 .IS 


*.07 


22 






40 














I39I6-3 




37 














13918 




w 


8C» 


3t 


6 31 




'.39' 




13930-2 




4< 






t 


7 .0. 


.08* 


24 


13936 




M 


800 




3^ 


8 '.ii 






13938 




67 


UO 


2t 


r. 


4 .23 


:2^ 


25 






63 








7 .39 










60 


wo 




2'. 


.18 










M 


000 






3 .08 












400 


3: 


3C 


6 .36 


:3»' 








6t 






31 


7 .38 


t .38 




13978 












6 .13 






13090 




« 


200 


It 


5 '' 


', :!! 


•!03 


24 






» 


400 






7 .« 


.08* 




13989 




61 


000 


X 






.34* 




1399! 




« 


200 


7 




3 !oi 










61 




1( 


11 


e .i; 




34 








400 




37 




•.30 




13«S8 




83 


200 


" 


37 


7 144 


•.M 


22 



AppcsiBOc* oC fracturs. 



UghtTellow; imllOnn. 
Ugbt TsUow. 

Do! 
Do. 

Vnlloim Ugbt fellow. 
Lighl feUow. 

UDiform light yellow, oblique. 
Unilonn light yellow. 
Reddisb brown light Epot. 
Light yellow. 

Do. 
Light yellow and lavender. 



Light golden yellow- 
Light yellow; silky. 
Light yellow. 

Do. 
Light yellow, with giddeuyel- 



Light yellow and lavender. 



Light y(41o« andlemon y^ow. 



Uniform light yellow. 
Light yrilow and lavender. 
Light yellow and lemon yethiw. 
UniJorm llgbt yeilow. 



Unlionn U^t yellow. 



BBONZE FOB OBDNANCE WOBK. 118 

Bromtjrom, Waleriotvn Artmdl Foundry — Continued. 







TraisUe 


r. 


_. Contrao- 


EloDgatloa 


Sclero- 




""* 


"■^ 


stnugth 
persq-in 


* tlonof 


ottob 
aeetiotls. 


s 


Appeanuiee ot IrBcture. 






Lb. 


Pert 


■«t Pcreml. 


In. 










39,600 






.10, 0.02^ 




Light ydlOTFsnd lavender. 


14006-2 


3 




V. 








26.0 


Do. 


14008 


3 


62,200 








'.is'. :2oI 




Do. 






16,200 








.1«>.12 










52,400 










2fl!o 




H027 




49;600 








Insl^iio- 




Do! 






61,800 












Do. 






4S,A00 














iwoa 




S9;*00 


21 






;23;' :2o 




Do! 






aa,2oo 








.06,» .03 






140M-2 




28,200 









.05, ,03 


18.0 


•SSs"""-"' 


140«8 








2J 




.28,* .22 


20.0 


Light yaUow. 






K8ono 








.16 .20' 






14061 




63 600 


31 






.36 .37 




tinitori light 7e"<™. 


14l»g 




67,800 


31 


24 




t:f 


24.0 


Light rellow. 






64i60I) 












Utfltomi light yeuow. 






61,800 








!43>;44» 






K 




09,000 


li 


H 






29; 


Light "^1™ and iBvender. 






61,200 


3t 










Light yellow. 


63 








6 l( 




■.r-\u 


M5 


Do. 
Da. 


S8 




sslooo 




5 ( 




.07 .08- 


29:0 


Do. 






67,800 








.08, .10> 




Do. 


« 








6 f 






MO 


Do. 


8a 




00;200 


It 


5 If 




:i9>:u 


25; 


















29,0 


Do. 






59[4aO 












Do. 






68,800 












U t rellow. 






56,600 


19 


5 25 




'.IS. '.21' 


zsio 




108-3 




65,000 


23 










LI !"■ 


113 




62 800 


3; 










U t yellow. 






WXOOO 




5 1( 






31:0 








58,600 








.24,«.18 


30.0 


LI ;wlth golden yel- 


136-3 




64,600 








.40.* .35 




Ll 






63,000 


3 


31 




.36:- .32 




U tjellow. 


140 


J 




1 






.17.-. 15 
.21, .27* 


.0 


U ,_t yoUow. 


144 




59[200 










27^0 


Light yellow. 


MS 




50,400 




U 










236 




66,800 


1 






-10.* .07 


33.0 


dI 




wa 




Oft! 000 










7^0 


Df 




373 




61:200 




u 
















69,400 


16 


2( 




:ia:«:i2^ 


sio 












3t 








24.0 


Do 




320 




69i0O0 










26.0 


Do 




342 




66 600 










28.0 


D( 








66; 100 


34 


5 7! 






2 .0 












2t 






.53.*. 17 


2.0 






389 




69[200 








.23,*. 21 




Do 




396 




60 600 










23.0 


Do 








64,200 




Jc 




:4o>:38 


24.0 


Do 








66,200 








.U,'.06 


27.0 






416 




59,600 


21 








22.0 










65,600 








:35;'!33 




Do 








S7;400 


1; 


5 It 








Light yellow and lavender. 1 


410 




63.400 








:36;*:34« 


22.0 


Light yellow. 


423 




68,800 








.22, .:o« 


22.0 


Do. 


424 




^,400 








.39.*. 39* 




Do 












6 21 








Dl 








6^400 




X 




:3s>:33« 


22! 






431 




^000 








.19,*.19- 


22.0 






433 




60,400 




21 








D< 








»^600 


Z 






:2ii !2fi- 




Do 




437 




BO, 600 








.13 .17* 




D< 




MO 




^200 








.20,«.22- 


24.0 






413 




67,409 










29.0 






44S 


3 


61,000 


1! 


21 




'.16. '.71* 


27.0 


};' 












2^ 




.24. .28* 








449 


* 


87; 200 


' 


2B.5 


.32,* .30 


32.0 


D^ 1 



30446°— 12 8 
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Ikomatfnm, WmUrUnni, Anemai 



Mate. 


1 

■ 


Tewflg 


«-^ 


'^^'7^ 


-5r ^^^ „ 




] 


pcrn-iL 




M^^ ^^a^^^km 


— • 






Ui 


Fntttd. 


PnemL tm. 




4» 


4 1 


67,000 


£.0 


31.6 a37,«0LZI 


S2.0 JJ^jmtm. 


4» 


^ 1 


66,400 


14.0 


16.3 . .U,* -U 


36.0 Do. 


«M 




O»0 


35.0 


31.6; .39,«.31 


2X0 Vvdtmmlt^Aj^Bam. 


M3 




02,400 


40.0 


23.6 


.38, .«• 


34.0 U^Aj^Btm. 


MS 




66,800 


36l5 


23.6 


.»,♦ .35* 


3L0 Do. 


na 




62,800 


ULO 


20.8 


.22,*. 16 


25.0 


D«^ 


«n 




02,400 


36lO 


31.6 


.25, .27* 


34.0 


Do. ^ 1 


«» 




44,000 


10.5 


1L6 


.07, .14» 


ZLO 


LoivBder and eoMen yelknr. 


009-2 




46,000 


1L5 


14.0 


.14,* .09 


36.0 


L«titj«B0v. 


«14 




64,200 


23.5 


29.5 


.22, .2S» 


34.0 


Do. 


W7 




62,000 


23.5 


3D.8 


.23,*. 18 


34.0 


Do. 


619 




00,400 


30.5 


29.5 


.29, .22» 


22.0 


Do. 


«Z1 




00,200 


14.5 


16l3 


.12, .17* 


25.0 


Do. 


023 




65,800 


35.5 


33.6 


.36,* .35 


25.0 


Do. 


024 




02,800 


34.0 


29l5 


.32 .30* 


25.0 


Do. 


tan 




65,000 


7.0 


9L3 


.05 .00* 


28.0 


Do. 


c» 




62,000 


12.0 


14.0 


.10 .14* 


25l5 


Lldit j«B0v and lo^ender. 


032 




69,800 


2L5 


23lO 


.36,*. 21 


22.5 


DoL 


035 




48,400 


7.5 


11.6 


.10, .OS 


23.0 


Do. 


641 




00,200 


17.5 


18.6 


.17, .18 


22.0 


Do. 


642 




42,800 


7.0 


9L3 


.06, .08* 


23lO 


Light and lonon yellw. 


644 




67,000 


29.0 


27.4 


.30,* .2S* 


23lO 


Light yellw. 


647 




69,200 


12.5 


14.0 


.14,*. 11 


22.0 


Do. 


660 




00,000 


14.0 


14.0 


.15,*. 13 


24.0 


Do. 


666 




02,800 


2L5 


30L8 


.23,*. 20 


2L0 


Do. 


662 




66,600 


9.5 


11.6 


-07, .12* 


3S.0 


Do. 


670 


3 


60,400 


15.5 


16.3 


-17,*. 14 


24.0 


Do. 


671 


3 


00,800 


2L0 


30L8 


.19, .23* 


22.0 


Do. 


672 


3 


61,000 


13.0 


14.0 


.14,*. 12 


32.0 


Do. 


073 


3 


64,000 


17.5 


16l3 


.19,*. 16 


37.0 


Do. 


074 




67,800 


21.5 


23lO 


.24,* .19 


32.0 


Do. 


661 




66,400 


7.0 


9L3 


.06, .06* 


28.0 


Do. 


662 




64,200 


32.0 


27.4 


.34,* .30 


25.0 


DOL 


664 




64,200 


14.0 


14.0 


.13,*. 15* 


28.0 


DOL 


667 




67,000 


33.0 


29.5 


.35,* .31 


22.0 


DOL 


007 




07,300 


3S.5 


33.6 


.39,* .32 


24.0 


DOL 


T07 




09,400 


19L5 


30l8 


.18, .21* 


27.0 


DOL 


706 




70,UUU 


24.5 


23.0 


.27,*. 22 


22.0 


DOL 


700 




67,200 


31.0 


31.6 


.34,*. 28 


22.0 


Do. 


715 




07,400 


35.0 


31.6 


.33, .37* 


22.0 


Do. 


719 




66,300 


24.0 


23.0 


.22, .36* 


21.0 


Da 


720 




05,300 


29.6 


27.4 


.32,*. 27 
.Zl, .40* 


24.0 


DoL 


721 




64,000 


38.6 


33.6 


23.0 


Unifonn Ught yellw, silky, 

oblique. 
Light yoOow. 


724 




61,200 


21.5 


23.0 


.19, .24* 


23.0 


736 




64,400 


26.0 


25.2 


.24, .28* 


22.0 


DoL 


727 




69,400 


20.0 


23.0 


.18, .22 


22.0 


Do. 


729 




69,300 


21.5 


23.0 


.22, .21 


22.0 


Do. 


731 




62,300 


10.5 


14.0 


.13,*. 08 


36.0 


Do. 


732 




66,400 


14.0 


16.3 


.12, .16* 


27.0 


Do. 


733 




68,400 


37.6 


33.6 


^,♦.36* 


25.0 


Unlfoim light yellw. 


734 




62,200 


24.0 


29.5 


.25,*. 22 


25.0 


Light yellow. 


736 




62,000 


20.0 


20.8 


.17, .23* 


23.0 


Do. 


736 




66,900 


24.5 


29.5 


.28,*. 21 


25.0 


Do. 


737 




67,000 


31.0 


31.6 


.32,*. 30* 


25.5 


Do. 


743 




66,800 


15.0 


30.8 


.12, .1»» 


22.0 


Light yellow, silvery spot at 
drcumfBreDoe. 


744 




68,000 


14.5 


18.6 


.12, .17* 


23.0 


Light yellow. 


746 




67,400 


18.0 


20.8 


.16, .20* 


22.0 


l>o. 


746 




41,200 


8.0 


9.3 


.06, .11* 


22.5 


T/ight yeUow and lemon 
yellow. 


747 




00,800 


14.5 


18.6 


.12, .17* 


22.0 


Do. 


748 




64,000 


13.0 


18.6 


.13,* .13* 


22.0 


Light yellow, sHveiy spot at 
drcmnlBreDoe. 


740 




66,000 


32.0 


33.6 


.29, .35* 


22.0 


Light yellow. 


763 




06,200 


27.5 


31.6 


.26, .29* 


22.5 


Do. 


760 


3 


63,800 


30.0 


31.6 


.27, .33* 


23.0 


Do. 


761 


3 


68,200 


18.0 


27.4 


.14, .22* 


23.0 


Do. 
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4000. 



.0005 .OO 



,OOi5 .0020 .002S 0030 

E/on^rf-fon-fn perjn. 



riU^ No. /4609. 

P^meftecf Gut? Atefo/ Bronze, 
Copper 68, TTnfO, Zinc 2 percent 
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BRONZE FOB OBDNAKCE WOBK« 



Test 14609. 



TENSILE TEST OF BRONZE SPEC I HEN. 



(See Teat No. 14597.) 

Marks, 13767-2. 
Diameter, 0.798 in. 
Sectional area, 0.50 sq. in. 
Gauged length, 10 in. 





Stress per 
sq. in. 


In ganged length. 




Load. 






Remarks. 




Elonga- 
tion. 


Set. 




Lb. 


Lb. 


In, 


In. 




500 


1,000 


0. 


0. 




1,000 


2,000 


.0007 


0. 


% 


1,600 


3,000 


.0014 


0. 




2,000 


4,000 


.0023 


0. 




2,500 


5,000 


.0030 


0. 




3,000 


6,000 


.0037 


0. 




3,500 


7,000 


.0048 


-.0001 




4,000 


8,000 


.0058 


-.0001 




4,600 


9,000 


.0068 


-.0001 




5,000 


10,000 


.0079 


0. 




5,500 


11,000 


.0092 


.0002 




6,000 


12,000 


.0108 


.0008 




6,500 


13,000 


.0129 


.0024 




7,000 


14,000 


.0153 


.0044 




7,500 


15,000 


.0205 


.0113 




500 


1,000 


.0115 


.0110 




1,600 


3,000 


.0133 


.0110 




2,600 


5,000 


.0149 


.0110 




3,600 


7,000 


.0165- 


.0112 


. 


4,500 


9,000 


.0183 


.0112 




5,500 


11,000 


.0204 


.0112 




6,500 


13,000 


.0222 


.0U3 




7,500 


15,000 


.0244 


.0118 




8,000 


16,000 


.0299 


.0171 




8,500 


17,000 


.0458 


.0320 




9,000 


18,000 


/ .0666 
\ .0800 


} .0646 




9,500 


19,000 


.1035 

/ 4 o 






10,000 
10,500 


20,000 
21,000 


/ .18 

\. .20 

.23 








13,700 


27,400 






Tensile strength. 







Elongation after fracture, 0.78 in. in 10 in. = 7.8 per cent. 

Elongation of inch sections: 0.13*, 0.09, 0.06, 0.07, 0.07, 0.08, 0.08. 
0.06, 0.08, 0.06 in. 

Diameter at fracture, 0.76 in. 

Sectional area, 0.454 sq. in. 

Contraction of area, 9.2 per cent. 

Appearance of fracture light and golden yellow , silvery spots, dark 
spot on one side. 



BBONZE FOR ORDNANCE WORK. 



117 



rf/f/nen 




jH)oz /HX^ jooae mm .ooio xxm .00/4 .ao/e 
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Test 14597. 

TENSILE TEST OF A SPECIMEN FROM A REMELT OF GUN METAL 
BRONZE OF THE FOLLOWING COMPOSITION: Cu. 88, Sw. 10, Zw. t PER 
CENT. 

Sample taken from a sand-cast coupon. 14 in. long and 1 in. wide, 
attached along one edge to a larger block of metal to secure sound 
metal. 

See specimens No. 13761 and 13762 for test of metal as first melted. 

See specimen No. 13765 for test of metal from same heat. 

Marks, 13767. 

Diameter, 0.798 in. 

Sectional area, 0.50 sq. in. 

Gauged length, 10 in. 



Load. 


Ql-Ma- 




In ganged length. 


Kemarks. 


sq. in. 


Elonga- 
tion. 


Bet 


X». 

600 
1,000 
1,600 
2,000 

600 
1,000 
1,600 
2,000 
2,600 
3,000 
3,500 
4,000 
4,500 
6,000 

600 
1,000 
1,500 
2,000 
2,500 
3,000 
3,600 
4,000 
4,600 
6,000 
6,500 
6,000 

600 
1,600 
2,600 
3,600 
4,600 
6,600 
6,000 
6,600 
7,000 

600 
2,000 
4,000 
6,000 
7,000 
7,600 
8,000 

600 
2,000 
6,000 
7,000 
8,000 
8,600 
9,000 
12,000 

600 
2,000 
4,000 
6,000 


u 

1 

2 
3 
4 

1 

2 

- 3 

4 

5 
6 
7 
8 
9 
10 
1 
2 
3 
4 
5 
6 
7, 

8] 
9 

10, 

11 

12 

1 

3, 
5 

7 

9. 

11 

12 

13, 

14, 

1, 

4, 

8, 

12, 

14, 

15, 

16, 

1 

4 

12 

14 

16, 

17 

18 

24 

1 

4 

8 

12 


,000 

,000 

,000 

,000 

,000 

,000 

,000 

,000 

,000 

,000 

,000 

,000 

,000 

,000 

,000 

,000 

000 

,000 

000 

000 

000 

000 

000 

,000 

000 

,000 

000 

000 

000 

000 

000 

000 

,000 

000 

,000 

000 

000 

000 

000 

000 

000 

,000 

000 

,000 

,000 

000 

,000 

,000 

000 

,000 

,000 

,000 

,000 

,000 


In. 

0. 
.0001 
.0008 
.0014 

-.0005 

.itm 

.0009 

.0015 
.0021 
.0030 
.0037 
.0046 
.0055 
.0064 

-.0006 
.0001 
.0009 
.0016 
.0025 
.0033 
.0040 
.0049 
.0057 
.0006 
.0074 
.0085 

-.0004 
.0012 
.0028 
.0044 
.0061 
.0077 
.0066 
.0096 
.0114 
.0010 
.0035 
.0068 
.0100 
.0118 
.0137 
.0178 
.0065 
.0090 
.0163 
.0169 
.0192 
.0260 
.0425 
.3600 

0. 

.0083 
.0067 
.0106 


In. 
0. 
0. 


Extensometer reset to sero. 


-.0005 


















-.0006 






















-.0004* 
















.0010 












.0065 














.3400 
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Load. 


Stress per 
sq. in. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Lh. 

7,000 

8,000 

8,500 

9,000 

9,500 

10,000 

11,000 

11,500 

12,000 

11,821 

12,500 

12,217 

13,000 

15,900 


14,000 
16,000 
17,000 
18,000 
19,000 
20,000 
22,000 
23,000 
24,000 
23,642 
25,000 
24,434 
26,000 
31,800 


In. 

0.0124 
.0146 
.0158 
.0170 
.0184 
.0196 
.0230 
.0251 
.0291 
.0350 
.0764 
.0856 
.1480 


In. 


Tensile strength. 

































Elongation after fracture, 1.04 in. in 10 in. = 10.4 per cent. 
Elongation of inch sections, 0.16*, 0.10, 0.11, 0.09, 0.09, 0.10, 0.10, 
0.11 J 0.09, 0.09 in. 

Diameter at fracture, 0.77 in. 

Sectional area, 0.466 sq. in. 

Contraction of area, 6.7 per cent. 

Position of fracture, 0.50 in. inside of gauge mark. 

Appearance of fracture chocolate and golden yellow. 
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CAST aoN. 



ItefeL 


OndtL ftm^th 


Aim 1 Mima lift 




pvtq.iL 






' Lk. 




3Mi 


t 31,600 


Fine fnymlar gisy . 


301« 


3 31,600 


Do. 


30# 


3 33,000 


Do. 


33M 


3 36,000 


Do. 


22 


3 31,000 


Do. 


3301 


3 31,600 


Do. 


3301 


3 30,600 


Do. 


877 


3 38,100 


Do. 


3380 


3 38,000 


Do. 


3331 


3 38,600 


Do. 


3330 


3 38,000 


Do. 


3333 


3 , 31,000 


Do. 


3337 


3 ! 33,600 


Do. 


38tf 


3 


31,600 


Do. 


33tO 


3 


38,600 


Do. 


33M 


3 


28,600 


Do. 


33tO 


3 


16,100 


Do. 


33SO-1 


3 


16,000 


Do. 


33fl0 


3 


33,000 


Do. 


3365 


3 


24,800 


Medium eoene gnnnlar. 


33604 


2 


27.600 


Medhnn fine gnnnlar gisy. 


3366-1 


2 


Not ob- 




3366-1 


2 


tained. 
30,000 


Offumleromy; defwt 1 point of raptom. 
Medium line gnnnlar. 


3366-3 


2 


23,300 


Medium line gnnnUr, gimy. 


3366-3 


2 


30,600 


Ofannlargisy. 


txn-i 


2 


31,600 


Do. 


3360-3 


2 


10,600 


Medium eoene gnmilar gisy«. 


3366-4 

3367-1 


2 
2 


23,600 
36,000 


GnypBDuiar. 
GmniDargisy. 


3368-1 


2 


27,600 


Do. 


3383 


2 


27,300 


Do. 


3384-1 


2 


28,600 


Do. 


3384-3 


2 


36,600 




338&-1 


2 


28,000 


Do. " 


338»-3 


2 


36,600 


Do. 


3388 


2 


28,800 


Gnnnlargmy. 


3a8»-i 


2 


33,600 


Do. 


3a8»-2 


2 


33,000 


Do. 


3303 


2 


36,600 


Do. 


3303 


2 


30,000 


Medium gnumbr. 


3308 


2 


30,700 


Granular gray. 


3300-1 


2 


34,600 


Do. 


3300-3 


2 


32,600 


Do. 


3401 


1 


30,600 


Do. 


3416 


2 


30,200 


Do. 


8418-1 


2 


31,600 


Do. 


8418-3 


2 


32,000 


Do. 


3421 


1 


33,000 


Do. 


3436 


1,2 


20,600 


Medium granular. 


3447 


2 


34,600 


Do. 


3460 


1 


32,000 


Medium ooarae granular. 


34£3 


2 


36,300 


Medlimi ooane granular gray. 


34£3 


2 


26,000 


Do. 


3463-3 


2 


28,000 


Do. 


3466 


2 


31,000 


Do. 


3477 


2 


26,000 


Do. 


8477-3 


2 


20,600 


Do. 


3478-1 


2 


28,600 


Do. 


8478-3 


2 


20,500 


Do. 


8407 


2 


28,000 


Fine granular. 


8406-1 


2 


25,600 


Medium coarse granular gray. 


8408-2 


2 


36,000 


Do. 


8408-3 


2 


36,000 


Fine granular. 




2 


20,500 


Do. 


3408-6 


2 


28,500 


Do. 


3400-1 


2 


20,000 


Do. 


3400-3 


2 


34,600 


Do. 


8600 


2 


26,600 


Do. 


8601-1 


2 


31,500 


Do. 


8601-3 


2 


20,000 


Do. 


8609-1 


2 


31,000 


Do. 


3603-3 


2 


30,000 


Do. 


8608 


2 


26,000 


Do. 


8504-1 


2 


25,000 


Fine granular gray. 


36M-2 


2 


36,400 


Do. 


8621-1 


2 


30,200 


Do. 


8631-2 


2 


37,600 


Do. 
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Test 14606. 

SPECIMEN OF NO, 2 BRONZE FOR 14-INCH ARMY TURRETS, 

Marks, 2. 

Diameter, 0.798 in. 

Sectional area, 0.50 sq. in. 

Tensile strength, total load, 16,700 lb. 

Tensile strength, stress, 33,400 lb. per sq. in. 

Elongation in 3 in., 0.53 in.; 17.7 per cent. 

Elongation in inch sections, 0.15, 0.23*, 0.15 in. 

Diameter at fracture, 0.70 in. 

Contraction of area, 23 per cent. 

Appearance of fracture, light yellow. 



Test 14544. 

Bending test of a steel spanner and wrench marked 80-A. 

Wrench end tested on account of a defect in casting near the head. 

At 700 lb. wrench bent 0.75 in. from head at "A." 

At 775 lb. wrench bent and buckled about 1.75 in. from the head 
at'^B.'' 

1,130 lb., ultimate strength, opened a sUght crack one-half in. long 
on one side of wrench near the head. 

Maximmn stress in metal in the plane of the crack, 62,300 lb. per 
sq. in. 

Maximum stress in metal at smallest section, 90,400 lb. per sq. in. 



ahaul.2 4te V 
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Marks. 


Plat* A. 


Plate B. 


Plate 0. 


Load when 
first slip- 
ping 

oooarred. 


Ultimate 
load. 


Width. 


Thick- 
ness. 


Width. 


Thick- 
ness. 


Width. 


Thick- 
ness. 


8V 
9V 
12V 
13V 
180 
190 
220 
230 


In. 

4.00 
4.00 
3.96 
3.98 
4.00 
4.00 
3. lio 
4.00 


In. 

0.775 
.772 
.750 
.740 
.770 
.738 
.735 
.757 


In. 

3.80 

4.02 

4.00 

3.94 

4.01 

3.96 

3.98 

3.90 


In. 

0.734 
.775 
.740 
.745 
.745 
.776 
.742 
.775 


In. 

4.00 
4.02 
3.96 
4.01 
3.99 
4.02 
4.00 
3.96 


In. 

0.750 
.750 
.740 
.730 
.750 
.750 
.730 
.730 


Lb. 

62,100 
60,100 
48,900 
40,200 
63,000 
66,900 
56,100 
45,200 


Lb. 

117,400 
116,700 
128,500 
121,800 
121,100 
118,900 
92,800 
89,200 



SY; first slipping, plate A; failed by shearing rivets in plate A. 

9V, first slipping, plate A; failed bv shearing rivets in plate A. 

12V, first slipping, plate B ; fracturea plate A at first rivet. Appear- 
ance of fracture, granular 75 per cent, silky 25 per cent. 

13V, first slipping, plate A; fractured strap at third rivet, A end. 

18C, first slipping, plates A and B : failed by shearing rivets, plate A. 

19C, first slipping, plate A; failed by shearing rivets, plate B. 

22C, first slipping, plate B; failed by shearing rivets, plate B. 

23C, first slipping, plate B; failed by shearing rivets, plate B. 

Approximate diameter of rivets, measured after testing joints: 
Marks 8V, 9V, 22C, and 23C, J inch; marks 12V, 13V, 18C, and 19C, 
IJ inch. 

Load at which first slipping occurred determined by noticeable dis- 
placement of a vertical line across the edges of the plates. 





Plate A. 


Plate B. 


Plate 0. 


Plate D. 


First slipping. 


Ultimate 
load. 


Marks. 


Width. 


Thick- 
ness. 


Width. 


Thick- 
ness. 


Width. 


Thick- 
ness. 


Width. 


Thick- 
ness. 


Load. 


Plato. 




In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


Lb. 




U. 


lOV 


4.00 


1.491 


4.00 


1.492 


4.04 


0.750 


4.00 


0.750 


120,100 


A. 


219,300 


nv 


4.00 


1.489 


4.02 


1.499 


4.02. 


.740 


4.01 


.750 


133,800 


A. 


204,200 


14V 


4.02 


1.493 


4.00 


1.490 


3.97 


.730 


4.00 


.730 


124,200 


B. 


223,200 


15V 


4.00 


1.492 


4.02 


1.492 


4.00 


.730 


4.04 


.760 


124,000 


B. 


221,700 


160 


4.00 


1.487 


4.01 


1.505 


4.01 


.760 


4.01 


.750 


119,100 


Y- 


221,200 


170 


4.00 


1.490 


4.01 


1.490 


3.96 


.750 


4.01 


.730 


102,400 


210,800 


20O 


4.00 


1.487 


4.01 


1.497 


4.00 


.770 


3.98 


.730 


94,200 


B. 


171,300 


210 


4.02 


1.497 


4.02 


1.490 


4.04 


.760 


.4.03 


.750 


94,600 


B. 


163,200 



lOV, at 191,000 lb. scaled on plate B; sheared rivets in plate A. 

llV, at 195,500 lb. scaled on plates A and B; sheared rivets in 
plate B. 

14V, at 166,300 lb. scaled on plate B; fractured plate A across first 
rivet hole. 

16V, at 142,100 lb. scaled on plate A; fractured first rivet and frac- 
turedplate B across first rivet nole. 

I6(f, at 167,300 lb. scaled on plate B; fractured plate A across first 
rivet hole. 

17C, at 162,500 lb. scaled on plate A; sheared rivets in plate A. 

20C, at 137,400 lb. scaled on plate B; sheared rivets in plate B. 

2lC, sheared rivets in plate A. 

Approximate diameter of rivets, measured after testing joints: 
Marks lOV, llV, 20C, and 2lC, i in.; marks 14V, 15V, 16C, and 17C, 

l^in. 

30446'*— 12 
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STEEL SPECIMENS FOB COMPABISON OF TESTING MACHINES. 133 

TENSILE TEST OF FIVE STEEL SPECIMENS FOR THE COMPARISON 
OF THE TESTING MACHINES AT FRANKFORD ARSENAL. 



Test 9223. 



Marks; No. 1. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 



Load. 


Stress per 
sq. in. 


111 ganged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Lb. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

6,400 

6,800 

7,200 

7,600 

8,000 

8,800 

9,200 

9,600 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
19,500 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
44,000 
46,000 
48,000 
50,000 
51,000 
52,000 
53,000 

54,000 

55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
75,000 
80,000 
85,000 
90,000 
05,000 
97,500 


In. 

0. 

.0003 
.0005 
.0008 
.0012 
.0016 
.0019 
.0020 
.0022 
.0022 
.0025 
.0025 
.0052 
.0052 
.0054 
.0056 
.0056 
.0057 
.0060 
r .0130 
\ .0200 
.0210 
.0215 
.0230 
.0248 
.0265 
.0285 
.0320 
.0355 
.0390 
.0425 
.0478 
.07 
.09 
.11 
.14 
.20 


In. 
0. 


Tensile strength. 






















.0020 












} .0158 







































Elongation after fracture, 0.54 in. in 2 in. = 27 per cent. 
Elongation of inch sections, 0.26*, 0.28* in. 
Diameter at fracture, 0.36 in. 
Sectional area,' 0.102 sq. in. 
Contraction of area, 49.1 per cent. 
Appearance of fracture, fine silky. 
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Marks, No. 2. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 



Test 9224. 



Load. 


Btnssptf 
sq.in. 


In ganged length. 


Remarks. 


Elonga- 
tkn. 


Set 


Lb. 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,600 
8,000 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
10,600 
10,800 

11,000 

11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
19,500 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
53,000 
54,000 

55,000 

56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
75,000 
80,000 
85,000 
90,000 
96,000 
97,500 


Jr. 

0. 
0. 
.0003 

.0005 
.0010 
.0013 
.0015 
.0018 
.0019 
.0019 
.0019 
.0020 
.0020 
.0021 
.0022 
.0025 
.0025 
.0026 
.0028 
.0030 
.0031 
.0032 
.0033 
/ .0050 
\ .0218 
.0221 
.0260 
.0295 
.0330 
.0360 
.0400 
.0440 
.0490 
.06 
.07 
.10 
.12 
.18 


In. 
0. 


Tensile strength. 
















































.0178 































Elongation after fracture, 0.50 in. in 2 in. =25 per cent. 
Elongation of inch sections^ 0.25*, 0.25* in. 
Diameter at fracture, 0.37 m. 
Sectional area, 0.108 sq. in. 
Contraction of area, 46.2 per cent. 
Appearance of fracture, fine silky. 
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Test 9225. 



Marks, No. 3. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 



Load. 


Stress par 
sq. in. 


In ganged langth. 


• 

Remarks. 


Elonga- 
tion. 


Set.* 


Lb. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

6,400 

6,800 

7,200 

7,600 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
19,400 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 

66,000 

58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
97,000 


In, 
0. 

.0002 
.0004 
.0006 
.0009 
.0011 
.0015 
.0015 
.0017 
.0018 
.0018 
.0020 
.0022 
.0023 
.0025 
.0025 
.0027 
.0027 
.0029 
.0030 
.0031 
.0031 
/ .0110 
\ .0225 
.0250 
.0285 
.0320 
.0355 
.0395 
.0430 
.0480 
.0608 
.0770 
.10 
.13 
.20 


In. 
0. 


m 

Tensile strength. 


































-.0003 






\ .0195 































Elongation after fracture, 0.52 in. in 2 in. = 26 per cent. 
Elongation of inch sections^ 0.26*, 0.26* in. 
Diameter at fracture, 0.38 m. 
Sectional area 0.113 sq. in. 
Contraction of area, 43.3 per cent. 
Appearance of fracture, fine silkjr. 
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Test 9226. 



Marks, No. 4. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 



Load. 


Stress par 
sq. in. 


In ganged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Lb. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

6,400 

6,800 

7,200 

7,600 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
19,400 


Lh. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
51,000 
52,000 
53,000, 
54,000' 
55,000 
66,000 

57,000 

58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
97,000 


In. 
0. 

.0003 
.0005 
.0010 
.0013 
.0016 
.0020 
.0021 
.0023 
.0024 
.0025 
.0027 
.0029 
.0030 
.0031 
.0033 
.0034 
.0035 
.0035 
.0036 
.0036 
.0037 
.0038 
/ .0039 
\ .0246 
.0260 
.0285 
.0325 
.0355 
.0395 
.0435 
.0483 
.06 
.06 
.10 
.13 
.22 


In. 
0. 


Tensile strength. 










































} -^ 































Elongation after fracture, 0.65 in. in 2 in. = 27.5 per cent. 
Elongation of inch sections, 0.19, 0.36* in. 
Diameter at fracture, 0.34 in. 
Sectional area. 0.091 sq. in. 
Contraction ot area, 54.6 per cent. 
Appearance of fracture, fine sillqr. 
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Marks, No. 5. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 



Test 9227. 



Load. 


Stress per 
sq. in. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Lb, 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

6,400 

6,800 

7,200 

7,600 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
19,300 


1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 

56,000 

58,000 
60,000 
62,000 
M,000 
66,000 
68,000 
70,000 
75,000 
80,000 
85,000 
90,000 
96,000 
96,500 


In. 
0. 
0. 

.0003 
.0006 
.0010 
.0013 
.0016 
.0019 
.0020 
.0020 
.0021 
.0022 
.0023 
.0025 
.0026 
.0027 
.0029 
.0029 
.0030 
.0031 
.0082 
.0034 
/ .0063 
\ .0230 
.0255 
.0284 
.0325 
.0356 
.0392 
.0440 
.0488 
.0610 
.0790 
.10 
.13 
.20 


In. 

0. 

0. 


Tensile strength. 




































-.0002 
-.0001 

)• .0190 












•""""••••""• 



















Elongation after fracture, 0.54 in. in in. =27 per cent. 

Elongation of inch section, 0.25, 0.29* in. 

Diameter at fracture, 0.36 in. 

Sectional area, 0.102 sq. in. 

Contraction oi area, 49.1 per cent. 

Appearance of fracture, fine silky. 
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Test 14535. 

TENSILE TEST OF THREE STEEL SPECIMENS FOR THE COMPARISON 
OF THE TESTING MACHINE OF THE CARNEGIE STEEL CO., PITTS- 
BURGH, PA. 

Marks, No. 1. 
Diameter, 0.504 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 



T.Oftd. 


Stress per 
sq. in. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Lb. 

204 

1,020 

2,040 

3,060 

4,080 

5,100 

6,120 

6,530 

6,940 

7,340 

7,750 

8,160 

8,560 

8,980 

9,380 

9,790 

10,200 

10,600 

11,000 

11,620 

11,820 

12,240 

13,050 

13,860 

14,700 

15,500 

15,800 


Lb. 
1,020 
5,100 
10,200 
15,300 
20,400 
25,500 
30,600 
32,600 
34,700 
36,700 
38,800 
40,800 
42,800 
44,900 
46,900 
48,900 
51,000 
53,000 
55,000 
58,100 
59,100 
61,200 
65,200 
69,300 
73,500 
77,500 
79,000 


In. 

0. 

.0006 
.0010 
.0012 
.0013 
.0018 
.0020 
.0022 
.0024 
.0026 
.0027 
.0029 
.0030 
.0030 
.0033 
.0033 
.0036 
.0038 
.0040 
.0420 
.0470 
.0550 
.0732 
.0965 
.1380 
.2170 


/n. 
0. 


Elastic limit. 
Yield point. 

Tensile strength. 










•••••••••••• 












- 


























. 









Elongation in 2 in., 0.61 in. =30.5 per cent. 
Elongation of inch sections, 0.40*; 0.21 in. 
Diameter at fracture, 0.31 in. 
Sectional area. 0.0755 sq. in. 
Contraction oi area, 62.2 per cent. 
Appearance of fracture, fine silky, cup shaped. 
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Marks, No. 3. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Grauged length, 2 in. 



LomL 


BtttmpK 
■4.iiL 


In gaogBd length. 


- 


Eloofft- 


Sit. 


• 


204 

1,020 

2,040 

3,000 

4,080 

6,100 

6,120 

6,530 

6,940 

7,340 

7,750 

8,160 

8,560 

8,980 

9,380 

9,790 

10,200 

10,600 

11,000 

11,420 

11,820 

12,240 

13,050 

13,860 

14,700 

15,500 

15,700 


1,020 
5,100 
10,200 
15,300 
20,400 
26,500 
30,600 
22,600 
34,700 
36,700 
38,800 
40,800 
42,800 
44,900 
46,900 
49,000 
61,000 
63,000 
65,000 
67,100 
69,100 
61,200 
66,200 
60,300 
73,500 
77,500 
78,500 


Is. 

a 
a 

.0002 
.0007 
.0009 
.0012 
.0018 
.0019 


/m. 

a 
















.0020 
.0020 
.0022 
.0023 
.0025 
.0028 
.0029 
.0030 
.OKU 
.0033 
.0038 






























• Ebstloliiiitt. 




Yield point. 


.0901 
.0462 
.0537 
.0702 
.0945 
.1340 
.2130 







1 








TenaOe strength. 










1 



Elongation in 2 in., 0.61 in. = 30.5 per cent. 
Elongation of inch sections^ 0.29, 0.32* in. 
Diameter at fracture, 0.31 in. 
Sectional area. 0.0755 sq. in. 
Contraction or area, 62.2 per. cent. 
Appearance of fracture, mie silky, cup shaped. 
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Marks, No. 5. 
Diameter, 0.503 in. 
Sectional area, 0.199 sq. in. 
Gauged length, 2 in. 



Load. 


Stress per 
sq. in. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


U. 

204 

1,020 

2,040 

3,060 

4,080 

5,100 

6,120 

6,530 

6,940 

7,340 

7,750 

8,160 

8,560 

8,980 

9,380 

9,790 

10,200 

10,600 

10,900 

11,000 

11,420 

11,820 

12,240 

13,050 

13,860 

14,700 

15,500 

15,700 


X6. 
1,020 
5,130 
10,250 
15,400 
20,500 
25,600 
30,700 
32,800 
34,900 
36,900 
38,900 
41,000 
43,000 
45,200 
47,200 
49,200 
51,300 
53,300 
54,500 
55,300 
57,400 
59,400 
61,500 
65,600 
69,600 
73,900 
77,900 
78,900 


In. 
0. 

.0002 
.0005 
.0010 
.0012 
.0019 
.0021 
.0022 
.0023 
.0024 
.0027 
.0029 
.0029 
.0030 
.0032 
.0032 
.0034 
.0038 


In. 

0. 


Elastic limit. 
Yield point. 

Tensile strength. 
















„ 








. 












.0330 
. .0380 
.0500 
.0545 
.0742 
.0980 
.1350 
.2230 

























Elongation in 2 in., 0.59 in. = 29.5 per cent. 
Elongation of inch sections, 0.40*, 0.19 in. 
Diameter at fracture, 0.32 in. 
Sectional area, 0.0804 sq. in. 
Contraction of area, 59.6 per cent. 
Appearance of fracture, fine silky. 



\ ^ 
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Test 14559. 

TENSILE TESTS OF STEEL SPECIMENS FOR COMPARISON OF TEST- 
im MACHINE AT NEWPORT NEWS SHIPS UILDINQ 4k DRYDOCK 
CO., NEWPORT NEWS, VA. 

Marks, 7103-4. 
Diameter, 0.798 in. 
Sectional area, 0.50 sq. in. 
Gauged length, 10 in. 



Applied loads. 


In gauged length. 


In nnit length per in. 


ReoBiarks. 


Load. 


Stress 
persq.in. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


U. 

1,500 

3,000 

4,500 

6,000 

7,500 

9,000 

10,500 

12,000 

13,500 

15,000 

16,500 

18,000 

19,500 

21,000 

22,500 

24,000 

25,500 

27; 000 

28,500 

29,700 

30,000 
31,000 
32,000 
33,000 
52,200 


Lh.' 

3,000 

6,000 

9,000 

12,000 

15,000 

18,000 

21,000 

24,000 

27,000 

30,000 

33,000 

36,000 

39,000 

42,000 

45,000 

48,000 

51,000 

54,000 

57,000 

/ 58,000 

\ 59,400 

60,000 

62,000 

64,000 

66,000 

104,400 


In. 
0. 

.0011 
.0021 
.0032 
.0042 
.0055 
.0065 
.0078 
.0068 
.0100 
.0110 
.0121 
.0130 
.0143 
.0153 
.0166 
.0176 
.0186 
.0199 


In. 
0. 


In. 
0. 

.00011 
.00021 
.00032 
.00042 
.00055 
.00065 
.00078 
.00068 
.00100 
.00110 
.00121 
.00130 
.00143 
.00153 
.00166 
.00176 
.00186 
.00199 


In. 
0. 


Elastic limit. 
Yield point. 

Tensile strength. 










.0001 


.00001 


.0005 
.6660 


.00005 


.00009 


.0007 


.00007 


.0007 


.00007 


.0008 


.00008 


.0011 


.00011 


.0011 


.00011 


.0700 
.0734 
.0838 
.0980 
.1156 




.00700 
.00734 
.00638 
.00080 
.01156 . 








.0612 


.00612 





















Elongation after fracture, 1.72 in. in 10 in.=17.2 per cent. 

Diameter at fractyre, 0.55 in. 

Sectional area. 0.738 sq. in. 

Contraction 01 area, 52.4 per cent. 

Appearance of fracture, suky. 

Sderoscope hardness, 38. 
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Marks, 7103-5. 
Diameter, 0.798 in. 
Sectional area, 0.50 sq. in. 
Gauged length, 10 in. 



Apidied loads. 



Load. 



Lb. 
1,530 
2,960 
4,«0 

6,oao 

7,550 
8,960 
10,500 
12,000 
13,600 
15,000 
18,000 
19,500 
21,000 
22,500 
34,000 
25,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,200 
29,800 
30,000 
30,100 
29,700 
29,900 
30,200 
30,700 
31,000 
31,800 
1,530 
4,490 
7,550 
10,500 
13,600 
18,000 
21,000 
24,000 
27,000 
28,000 
30,000 
30,700 
31,800 
32,600 
33,700 
34,700 
52,800 



StresB 
persQ. In. 



Lb. 
3,000 
6,000 
9,000 
12,000 
15,000 
18,000 
21,000 
24,000 
27,200 
30,000 
36,000 
39,000 
42,000 
45,000 
48,000 
51,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
60,400 
59,600 
60,000 
60,200 
50,400 
59,800 
60,400 
61,400 
62,000 
63,600 
3,000 
9,000 
15,000 
21,000 
27,200 
36,000 
42,000 
48,000 
54,000 
56,000 
60,000 
61,400 
63,600 
65,200 
67,400 
60,400 
105,600 



In gauged length. 



Elonga- 
tion. 



In. 

0. 
.0007 
.0018 
.0029 
.0041 
.0052 
.0062 
.0073 
.0066 
.0006 
.0117 
.0130 
.0139 
.0148 
.0150 
.0173 
.0180 
.0186 
.0186 
.0193 
.0196 
.0201 
.0206 



.0965 
.0404 
.0455 
.0510 
.0540 
.0598 
,0650 
.0710 
.0600 
.0595 
.0615 
.0636 
.0658 
.0680 
.0717 
.0741 
.0766 
.0795 
.0805 
.0622 
.0632 
.0658 
.0920 
.1106 
.1278 



Bet. 



In, 

0. 



.0001 

'6662' 



.0003 



.0003 

*66d2* 



In unit length per in. 



Elonga- 
tion. 



In. 

0. 

.00007 
.00018 
.00029 
.00041 
.00062 
.00062 
.00073 
.00066 
.00096 
.00117 
.00130 
.00139 
.00148 
.00159 
.00173 
.00180 
.00185 
.00186 
.00193 
.00196 
.00201 
.00206 



.00865 
.00404 
.00455 
.00510 
.00640 
.00596 
.00660 
.00710 
.00600 
.00595 
.00615 
.00636 
.00658 
.0068t> 
.00717 
.00741 
.00766 
.00795 
.00805 
.00822 
.00632 
.00658 
.00920 
.01106 
.01278 



Set. 



0. 



In. 



.00001 
.'66662* 



.00003 



.00008 

.'66662' 



Remarks. 



Elastio limit 
Yield point. 



Tensile strength. 



Elongation after fracture, 1.63 in. in 10 in.=16.3 per cent. 

Diameter at fracture, 0.56 in. 

Sectional area, 0.246 sq. in. 

Contraction of area, 50.8 per cent. 

Appearance of fracture, suky. 

Scleroscope hardness, 37. 



» ' 1- 
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Marks, 7103-6. 
Diameter, 0.798 in. 
Sectional area, 0.50 sq. in. 
Gauged length, 10 in. 



Applied loads. 


In gaoged length. 


In unit length per in. 


Remarks. 


Load. 


Stress 
persq. in. 


Elonga- 
tion. 


Set. 


Elonga> 
tion. 


Set. 


U. 

1,530 

2,960 

4,490 

6,020 

7,550 

8,980 

10,600 

12,000 

13,600 

15,000 

16,500 

18,000 

19,500 

21,000 

22,500 

24,000 

25,500 

27,000 

27,600 

28,000 

29,000 

29,500 

30,000 

30,200 
52,600 


Lb. 
3,000 
6,000 
9,000 
12,000 
15,000 
18,000 
21,000 
24,000 
27,200 
30,000 
33,000 
36,000 
39,000 
42,000 
45,000 
48,000 
51,000 
54,000 
55,000 
56,000 
58,000 
59,000 

60,000 

60,400 
106,200 


In. 

0.0002 
.0012 
.00!^ 
.0034 
.0045 
.0056 
.0066 
.0077 
.0069 
.0098 
.0109 
.0120 
.0131 
.0141 
.0153 
.0164 
.0175 
.0185 
.0188 
.0192 
.0199 
.0205 

r .0210 
.0245 

I .0279 
.0320 


In. 

0.0002 
.0003 


In. 
0.00002 
.00012 
.00023 
.00034 
.00045 
.00056 
.00066 
.00077 
.00069 
.00098 
.00109 
.00120 
.00131 
.00141 
.00153 
.00164 
.00175 
.00185 
.00188 
.00192 
.00190 
.00205 
.00210 
.00245 
.00279 
.00320 


In. 
0.00002 
.00003 


Elastic limit. 
Yield point. 
Tensile strength. 


.0004 


.00004 


























.0010 


.00010 


























.0009 
. . ........ 


.00009 






























1 



Elongation after fracture, 1.74 in. in 10 in. = 17.4 per cent. 

Diameter at fracture, 0.56 in. 

Sectional area. 0.246 sq. in. 

Contraction oi area, 50.8 per cent. 

Appearance of fracture, silky. 

Scleroscope hardness, 37. 

30446**— 12 10 
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Test 14621. 

TENSILE TESTS OF STEEL SPECIMENS FOR THE COMPARISON OF THE 

TESTING MACHINE AT MID VALE STEEL CO. 

Marks, 5/3161-4. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 



Load. 


Stress per 

square 

inch. 


In gauged length. 


In unit length per inch. 


Remarks. 


Elongar 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 

13,200 

13,400 

13,600 
13,800 
14,000 
20,000 


Lb. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 

67,000 

68,000 

69,000 

70,000 

100,000 


In. 
0. 

.0001 
.0004 
.0009 
.0012 
.0015 
.0017 
.0021 
.0025 
.0029 
.0032 
.0035 
.0036 
.0036 
.0037 
.0038 
.0039 
.0040 
/ .0060 
\ .0280 
.0285 
.0296 
.0312 


In. 
0. 


In. 
0. 

.00005 
.00020 
.00045 
.00060 
.00075 
.00085 
.00105 
.00125 
.00145 
.00160 
.00175 
.00180 
.00180 
.00185 
.00190 
.00195 
.00200 
.00300 
.01400 
.0143 
.0148 
.0156 


In. 
0. 


} Yield point. 
Tensile strength. 






























- .0002 


- .00010 






- .0002 


- .00010 



















































Elongation after fracture, 0.54 in. in 2 in. = 27 per cent. 
Elongation of inch sections, 0.16, 0.38* in. 
Diameter at fracture, 0.31 in. 
Sectional area, 0.755 sq. in. 
Contraction of area, 62.2 per cent. 
Appearance of fracture, fine silky. 
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Marks, 5/3161-7. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 



Load. 


Stress por 

square 

Inch. 


In ganged length. 


In unit length per inch. 


Remarks. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000. 

8,000 

9,000 

10,000 

11,000 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 

13,200 

13,400 

13,600 
13,800 
14,000 
20,100 


Lb, 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 

67,000 

68,000 

09,000 

70,000 

100,500 


In, 
0.0001 
.0003 
.0006 
.0009 
.0012 
.0016 
.0019 
.0022 
.0026 
.0029 
.0033 
.0037 
.0096 
.0087 
.0089 
.0040 
.0040 
.0041 
/ .0041 
\ .0065 
.0296 
.0320 
.0322 


In. 


In. 

aoooo6 

.00016 
.00030 
.00045 
.00060 
• .00080 
.00095 
.00110 
.00130 
.00145 
.00165 
.00185 
.00180 
.00185 
.00195 
.002IN) 
.00200 
.00206 
.00206 
.00326 
.0148 
.0160 
.0161 


In. 


} Yield point. 
Tensile strength. 




















m 














































































• 





Elongation after fracture, 0.50 in. in 2 in. =25 per cent. 
Elongation of inch sections, 0.12, 0.38* in. 
Diameter at fracture, 0.31 in. 
Sectional area, 0.0755 sq. in. 
Contraction of area, 62.2 per cent. 
Appearance of fracture, sukj, cup shaped. 
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Marks, 5/3161-9. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 



Load. 


Stress per 

squaie 

inch. 


In ganged length. 


In unit length per inch. 


Remarks. 


Elonga- 
tion. 


Set. 


Elonga" 
tion. 


Set. 


Lb, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 

13,200 

13,400 
13,600 
13,800 
14,000 
20,000 


Lb, 

5,000 
10,000 
15,000 
20,(KK» 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
65,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 

66,000 

67,000 
68,000 
60,000 
70,000 
100,000 


In, 
0. 
.0008 
.0006 

.0009 
.0013 
.0016 
.0020 
.0021 
.0026 
.0030 
.0034 
.0035 
.0040 
.0041 
.0041 
.0042 
.0043 
/ .0070 
\ .0252 
.0266 
.0280 
.0290 
.0315 


In, 


In. 
0. 

.00015 
.00030 
.00045 
.00065 
.00080 
.00100 
.00105 
.00130 
.00150 
.00170 
.00175 
.00200 
.00206 
.00206 
.00210 
.00215 
,0035 
.0126 
.0133 
.0140 
.0145 
.01575 


In. 


Yield point. 
Tensile strength. 




















• 






















.0004 


.00020 























































Elongation after fracture, 0.52 in. in 2 in. 
Elongation of inch sections, 0.32; 0.20 in. 
Diameter at fracture, 0.31 in. 
Sectional area, 0.0755 sq. in. 
Contraction of area, 62.2 ner cent. * 
Appearance of fracture, mie silky. 



26 per cent. 



Marks : 

Diameter in 

Sectional area sq. in 

Elastic Umit, k>ad lb 

Elastic limit, stress persq. in. lb 

Tensile strength, load lb 

Tensile strength, stress per sq. in. lb 

Ekngation in 2 m in 

Elongation in 2 in per cent 

Elongation of inoh sections in 

Diameter at fracture in 

Contraction of area percent 

Appearance of j^aetnie 



5/3161-15. 



0.605 
0.20 
13,500 
67,500 
19,800 
99.000 
0.62 
26 
.13, .89* 
0.81 
62.2 
Fine silky. 



5/3161-17. 



0.506 

0.20 

14,000 

70,000 

19,900 

99.500 

0.58 

26.5 

.82*. .21 

0.81 

62.2 

Fins Silky. 
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Test 14630. 

TENSILE TEST OF SIX STEEL SPECIMENS FOR COMPARISON OF 
THE TESTING MACHINE OF THE PENNSYLVANIA RAILROAD CO., 
ALTOONA, PA, 

Specimens marked 2-4-6-8-10-12. 

Marks, 2. 

Diameter, 0.798 in. 
Sectional area, 0.50 sq. in. 
Gauged length, 10 in. 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Total. 


Per square 


Elonga* 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb, 

600 

2,600 

5,000 

7,fi00 

10,000 

12,500 

15,000 

15,500 

16,000 

16,500 

17,000 
25,300 


U. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 

33,000 

34,000 
50,600 


In, 

a 

.0013 
.0030 
.0048 
.0064 
.0081 
.0090 
.0102 
.0106 
/ .0870 
\ .0660 
.1680 


In. 

a 


In, 
0. 
.00013 
.00030 
.00048 
00064 
.00081 
.OOOW 
.00102 
.00106 

f .00370 
.00660 

I .01680 


In. 


Tensile strength. 

























































Elongation after fracture, 3.10 in. in 10 in. « 31 per cent. 
Elongation of inch sections, 0.24, 0.26, 0.29, 0.29, 0.37, 0.73*, 0.28, 
0.25, 2.71 in. in 8 in. = 33.9 per cent. 
Diameter at fracture, 0.42 in. 
Sectional area, 0.139 sq. in. 
Contraction of area, 72.2 per cent. 
Position of fracture, 5 in. from the neck. 
Appearance of fracture, silky. Scleroscope hardness, 28. 
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Marks, 4. 

Diameter, 0.798 in. 
Sectional area, 0.50 sq. in. 
Gauged length, 10 in. 



Applied loads. 


In gauged length. 


Per inch. 

• 


Remarks. 


Total. 


Per square 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 

> 


Lh. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,100 

16,500 
17,000 
25,300 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 

32,200 

33,000 
34,000 
50,600 


In. 

a 

.0012 
.0030 
.0047 
.0064 
.0061 

.{um 

.0087 
.0091 
.0094 
.0099 
.0102 
.0106 
/ .0118 
\ .0175 
.0380 
.1230 


In. 
0. 


In. 
0. 

.00012 
.00030 
.00047 
.00064 
.00061 
.00084 
.00087 
.00091 
.00094 
.00099 
.00102 
.00106 
.00118 
.00175 
.0a380 
.01230 


In. 

a 


Yield point. 
Tensile strength. 
























"••-•••-••-• 


. 




















] 




/ 





















Elongation after fracture, 3.10 in. in 10 in. — 31 per cent. 
Elongation of inch sections, 0.24, 0.27, 0.28, 0.39, 0.75*, 0.30, 0.27, 
0.24, 2.74 in. in 8 in. = 33 per cent. 
Diameter at fracture, 0.41 in. 
Sectional area, 0.132 sq. in. 
Contraction of area, 73.6 per cent. 
Position of fracture, at the middle. 
Appearance of fracture, silky. Scleroscope hardness, 28. 
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Marks, 6. 

Diameter, 0.798 in. 
Sectional urea, 0.50 sq. in. 
Gauged length, 10 in. 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


TotaL 


Per square 
Incn. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


U. 
500 

2,500 
5,000 
7,600 
10,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 

16,400 

16,500 
17,000 
25,300 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 

32,800 

33,000 
34,000 
50,600 


In. 

a 

.0012 
.0029 
.0046 
.0062 
.0079 
.0081 
.0085 
.0087 
.0091 
.0096 
.0099 
.0104 
/ .0109 
\ .0205 
.0405 
.31 


In. 
0. 
-.0001 


In. 

a 

.00012 
.00029 
.00046 
.00062 
.00079 
.00081 
.00065 
.00087 
.00091 
.00096 
.00099 
.00104 
.00109 
.00205 
.00405 
.031 


In. 
0. 
-.00001 


Yield point. 
Tensile strength. 












































} 




■ ••••••■ ■•■*■• 


f 



















Elongation after fracture, 3.33 in. in 10 in. = 33.3 per cent. 
Elongation of inch sections, 0.28, 0.32, 0.35, 0.32, 0.63*, 0.52, 0.29, 
0.25^ 2.96 in. in 8 in. = 37 per cent. 
Diameter at fracture, 0.41 in. 
.Sectional area. 0.132 sq. in. 
Contraction oi area, 73.6 per cent. 
Position of fracture, 5.50 in. from the neck. 
Appearance of fracture, silky. Scleroscope hardness, 28. 
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Marks, 8. 

Diameter, 0.798 in. 
Sectional area, 0.50 sq. in. 
Gauged length, 10 in. 



AppUed loads. 


In ganged length. 


Per inch. 


Remarks. 


TotaL 


Persqaara 
Inoh. 


Eloiiga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb. 

500 

2.500 

5,000 

7,500 

10,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 
17,000 
17,600 
25,400 


Lb. 

1,000 
5,000 

io,onu 

15,000 
20,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 

32,000 

33,000 
34,000 
35,000 
50,800 


In. 
0. 

.0012 
.0090 

.0046 
.0064 
.0081 
.0084 
.0067 
.0000 
.0004 
.0007 
.0101 
f .0106 
\ .0136 
.0490 
.29 
.31 


In. 
0. 
-.0001 


In. 
0. 

.00012 
.00030 
.00046 
.00064 
.00081 
.(MM)K4 
.00067 
.00090 
.00094 
.00097 
.00101 
.00106 
.00135 
.00400 
.020 
.031 


In. 
0. 
-.00001 


1 Yield point. 
Tensile strength. 







































































Elongation after fracture, 3.26 in. in 10 in. = 32.6 per cent. 

Elongation of inch sections, 0.25, 0.29, 0.33, 0.79, 0.37, 0.30, 0.30, 
0.26j 2.89 in. in 8 in. = 36.1 per cent. 

Diameter at fracture, 0.41 in. 

Sectional area, 0.132 sq. in. 

Contraction or area, 73.6 per cent. 

Position of fracture, 6.25 in. from the neck. 

Appearance of fracture, silky, cup shaped. Scleroscope hard- 
ness, 28. 
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Marks, 10. 
Diameter, 0.798 in. 
Sectional area, 0.50 sq. in. 
Gauged length, 10 in. 



Applied loads. 


In gauged tength. 


Per inch. 


Remarks. 


Total. 


Per square 
incn. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

13,000 

13,000 

14,000 

14,500 

15,000 

15,500 

16,000 

16,100 

16,500 
17,000 
17,500 
25,300 


Lb. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 

32,200 

33,000 
34,000 
35,000 
50,600 


In. 
0. 

.0013 
.0030 
.0046 
.0064 
.0080 
.0083 
.0086 
.0090 
.0094 
.0097 
.0100 
.0106 
/ .0142 
\ .0187 
.aH32 
.1560 
.32 


In. 
0. 


In. 
0. 

.00013 
.00030 
.00046 
00064 
.00080 
.00063 
.00066 
.00090 
.00094 
.00097 
.00100 
.00106 
.00142 
.00187 
.00332 
.01560 
.082 


In. 
0. 


|Yield point. 
Tensile strength. 















































































Elongation after fracture, 3.13in. inl0in. = 31.3 per cent. 
Elongation of inch sections, 0.24, 0.27, 0.29, 0.72*, 0.46, 0.28, 0.26, 
0.24, 2.76 in. in 8 in. = 34.5 per cent. 
Diameter at fracture, 0.42 in. 
Sectional area, 0.139 sq. in. 
Contraction of area, 72.2 per cent. 
Position of fracture, at the middle. 
Appearance of fracture, silky. Scleroscope hardness, 28.5. 
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Marks, 12. 
Diameter, 0.798 in. 
Sectional area, 0.50 sq. in. 
Gauged length, lO.in. 



Applied loads. 


In ganged length. 


Per Inch. 


Remarks. 


Total. 


Per square 
incn. 


tion. 


Set. 


Elonga- 
tion. 


Set. 


U. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

16,900 

17,000 
17,500 
18,000 
25,400 


Lb, 
1,000 
5,000 
10,000 
15,000 
20,000 
25; 000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 

33,800 

34,000 
35,000 
36,000 
50,800 


In. 
0. 

.0014 
.0030 
.0048 
.0066 

.wm 

.0065 
.0069 
.0003 
.0096 
.0100 
.0104 
.0110 
.0114 
/ .0128 
i .0360 
.1060 
.29 
.30 


In. 


In, 
0. 

.00014 
.00030 
.00048 
.00066 

.mm 

.00065 

.00089 
.00093 
.00096 

.00100 

.00104 

.00110 

.00114 

.00128 

.00360 

.01060 

.029 

.030 


In. 
0. 


JYIeld point. 
Tensile strength. 



















































































Elongation after fracture, 3.14 in. in 10 in. « 31.4 per cent. 
Elongation of inch sections, 0.24, 0.28, 0.32, 0.39, 0.75*, 0.30, 0.26, 
0.24, 2.78 in. in 8 in. = 34.8 per cent. 
Diameter at fracture, 0.41 in. 
Sectional area, 0.132 sq. in. 
Contraction of area, 73.6 per cent. 
Position of fracture, 6.25 in. from the neck. 
Appearance of fracture, silky. Scleroscope hardness, 28. 
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Test 14586. 

COMPRESSION TEST OF 60 SMALL- ARMS COPPER CYLINDERS FOR 
THE PURPOSE OF COMPARISON OF THE D YNAMO METER AT THE 
FRANKFORD ARSENAL WITH THE TESTING MACHINE AT WATER- 
TOWN ARSENAL. 



Number of cylinder. 


Length. 


Change in 
length. 


Initial com- 
pression per 

sq. in. of 
piston area. 


Length of 
time re- 
quired to 
compress. 


Before com- 
pression. 


After com- 
pression. 


1 


In. 

0.4002 
.4002 
.4003 
.4002 
.4002 
.4002 
.4001 
.4000 
.4001 
.4001 
.4000 
.4001 
.4002 
.4000 
.4002 
.4001 
.4001 
.4001 
.4001 
.4001 


In. 

0.3525 
.3529 
.3532 
.3526 
.3525 
.3531 
.3510 
.3528 
.3522 
.3522 
.3520 
.3530 
.3536 
.3543 
.3518 
.3523 
.3538 
.3523 
.3539 
.3541 


In. 

0.0477 
.0473 
.0471 
.0476 
.0477 
.0471 
.0491 
.0472 
.0479 
.0479 
.0480 
.0471 
.0466 
.0457 
.0484 
.0478 
.0463 
.0478 
.0462 
.0460 


Lb. 
44,000 


Sec. 
20 
20 
33 
22 
24 
26 
22 
24 
17 
22 
18 
14 
31 
17 
37 
20 
25 
17 
18 
24 


2 


3 




4 




5 




6 




7 




8 




9 




10 




11 




12 




13 




14 




L") 




16 




17 




18 




19 




20 




Aversfite. 




.0473 


22.5 


1 


.4002 
.4001 
.4002 
.4002 
.4001 
.4002 
.4001 
.4001 
.4001 
.4001 
.4003 
.4001 
.4001 
.4005 
.4002 
.4004 
.4001 
.4001 
.4001 
.4001 


.3485 
.3484 
.3482 
.3478 
.3504 
.3496 
.3483 
.3491 
.3500 
.3498 
.3483 
.3505 
.3496 
.3500 
.3497 
.3467 
.3480 
.3495 
.3487 
.3510 


46,000 


.0507 
.0617 
.0520 
.0524 
.0497 
.0506 
.0518 
.0510 
.0501 
.0503 
.0620 
.0496 
.0505 
.0505 
.0505 
.0537 
.0621 
.0506 
.0614 
.0491 


24 
34 
16 
20 
19 
20 
24 
17 
19 
26 
22 
20 
28 
19 
20 
22 
17 
17 
25 
14 


2 


3 




4 




5 




6 




7.::: : :::: 




8 




9 




10 : 




11 , 




12 




13 




14 




15 




16 








18 








20 : 




Average 




.0510 


21.15 


1 


.4001 
.4001 
.4002 
.4002 
.4002 
.4002 
.4001 
.4003 
.4001 
.4002 
.4001 
.4002 
.4002 
.4001 
.4001 
.4001 
.4001 
.4002 
.4000 
.4001 


.3453 
.3462 
.3433 
.3453 
.3430 
.3431 
.3420 
.3433 
.3452 
.3440 
.3451 
.3429 
.3451 
.3429 
.3430 
.3447 
.3440 
.3446 

.(>4o4 

.3438 


48,000 


.0548 
.0539 
.0560 
.0549 
.0563 
.0571 
.0581 
.0570 
.0549 
.0562 
.0550 
.0573 
.0651 
.0572 
.0571 
.0554 
.0561 
.0566 
.0545 
.0563 


19 
23 
22 
21 
28 
19 
24 
20 
15 
19 
20 
13 
22 
20 
30 
22 
21 
22 
20 
15 


2 


3 




4 




6 




6 




7 




8 




9 




10 




11 




12 




13 




14 




16 




16 




17 




18 




19 




20 








.0660 


20.75 
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CORDAGE. 



MANILA ROPE. 
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Test 14646. 

TENSILE TESTS OF THREE-STRAND MANILA ROPE FOR WATER TOWN 

ARSENAL. 

Samples prepared for testing with eye splices at the ends. Splices 
wet six hours oefore testing. Length between splices 6 ft. 



Length 
of sample. 


Weight 
of sample. 


diameter. 


Actual cir* 
cumfonDoe. 


Diameter. 


Sec- 
tional 
area. 


Tensile 
strength. 


Parted. 


Load. 


Stress 

per 

square 

inch. 


Ft. in. 

18 Oi 

18 2 


Lb. 

26 

35 


In. 


In. 

7.15to7.40 

9. 05 to 9. 38 


In. 

2. 40 to 2. 47 

3. 00 to 3. 25 


Sq. in. 
4.52 

7.07 


Lb. 

31,400 

59,500 


Lb. 
6,960 

8,420 


1 strand at end • 

of splice. 
1 strand 24 in. 

from the 

splice. 



Rope 2^ in. diameter. 

Under a load of 1,190 lb. the diameter was 2.35 in. Sectional 
area 4.34 sq. in. Tensile strength computed by using this sectional 
area, 7,230 lb. per sq. in. Circumference measured with a strip of 
paper about 0.5 in. wide, 6.90 in. Breaking length, 21,800 ft. 

Kope 2f in. diameter. 

Under a load of 1,960 lb. the diameter was 2.80 in. Sectional area 
6.16 sq. in. Tensile strength computed by using this sectional area 
9,660 lb. per sq. in. Circumference measured with a strip of paper 
8.20 in. Breaking length, 30,800 ft. 

Test 14664. 

TENSILE TESTS OF TWO SAMPLES OF THREE-STRAND MANILA ROPE 

FOR WATERTOWN ARSENAL, MASS. 

Samples prepared for testing with eye splices at the ends. Splices 
wet five hours before testing. Length Detween splices, 5 ft. and 
5 ft. 9 in. 



Length 
sample. 


Weight 

of 
sample. 

• 


Break- 
ing 
length. 


Nomi- 
nal cir- 
cum- 
ference. 


Actual— 


Sec- 
tional 
area. 


Tereifle 
strength. 


Parted. 


Circum- 
ference. 


Diameter. 


Load. 


Stress 

per 

square 

inch. 


FL in. 
18 1} 

17 9i 


Lb. 
34J 

341 


Ft. 
29,200 

26,700 


In. 

8 

8 


In. 
9.00-9.05 

9.20-9.63 


In. 
3.02-3.17 

3.07-3.17 


8q. in. 
7.16 

7.40 


Lb. 

56,800 

62,700 


Lb. 

7,930 

7,140 


1 strand at the 
splice. 
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RUBBER. 
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Test 14654. 

TENSILE TESTS OF RUBBER FOR WATERTOWN ARSENAL— COVERING 

R UBBER. 

Length of sample = 10 in. 

Elongations taken on gauged length of 2 in. 





Width. 


Thiek- 
ne.ss. 


Sectional 
area. 


Tensile strength. 




.a.2 - i 


1 Marks. 

1 
1 


Load. 


Stress 
persq.in. 


H-lon^aiiuiis m 
2 in. 


1 in. thick 


In. 

0.90 
.93 


In. 
0.47 


Sq. in. 

0.422 


Lb. 

227 
19J 


Lb. 
538 
454 


In. 

2.50 
2.85 


Per cent. 
125 
142 


tV in. thick 


. 47 i - 438 
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BROWN AND BLUE PRINT PAPER. 
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Test 14645. 
Brown Print Paper. 

Strips 1 in. wide were cut from the paper in the rolling direction and 
tested, holding in wood clamps with 3 inches between clamps. 



Marks. 



Average stress. 



Average stress. 



B. 



Average stress. 



Average stress. 



E. 



Average stress. 



Thickness. 



In. 

O.O031 
.0031 
.0031 
.0031 



.0030 
.0030 
.0030 
.0030 



.0027 
.0027 
.0027 
.0027 



.0029 
.0029 
.0029 
.0029 



.0033 
.0033 
.0033 
.0033 



Sectional 
area. 



Sq. in. 

0.0031 

.0031 

.0031 

.0031 



.0030 
.0030 
.0030 
.0030 



.0027 
.0027 
.0027 
.0027 



.0029 
.0029 
.0029 
.0029 



.0033 
.0033 
.0033 
.0033 



Ultimate strength. 



Load. 



Lb. 

21 

20 

17 

18 



19 
20 
18 
20 



17 
18 
18 
15 



19 
19 
20 
20 



02. 

7.5 
12.0 
15.0 
11.5 



2.0 

3.0 

8.5 

11.5 



2.5 
8.5 
8.5 
9.0 



9.0 
7.0 
6.5 
2.5 



19 10.0 

19 5.0 

20 5.0 
20 9.0 



Stress per 
sq.in. 



Tensile strength required, 7,000 lb. per sq. in. 
Thickness required, about 0.0030 in. 

164 



Lb. 

6,920 

6,700 

5,780 

6,040 



6,360 



6,370 
6,720 
6,180 
6,910 



6,545 



6,360 
6,860 
6,860 
5,760 



6,460 



6,740 
6,700 
7,040 
6,950 



6,860 



5,940 
5,850 
6,160 
6,230 



6,045 



BBOWN AND BLUE PRINT PAPER. 
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Blue Print Paper. 
Samples 1 in.:wide obtamed in same maimer as brown print samples. 



Marks. 



Average stress. 



O. 



Average stress. 



B. 



A venkge stress. 



H. 



Average stress. 



Average stress. 



Thickness. 



In. 

0.0046 
.0046 
.0046 
.0046 



.0051 
.0061 
.0051 
.0051 



.0053 
.0063 
.0053 
.0053 



.0060 
.0060 
.0050 
.0050 



.0049 
.0049 
.0049 
.0049 



Sectional 
area. 



8q. in. 

0.0046 
.0046 
.0046 
.0046 



.0051 
.0051 
.0051 
.0051 



.0053 
.0053 
.0053 
.0053 



.0050 
.0050 
.0050 
.0050 



.0049 
.0049 
.0049 
.0049 



Ultimate strength. 



Load. 



Lb. oz. 



20 
26 
24 
24 



22 
22 
22 

18 



27 
26 
26 
26 



14.5 
0.5 
7.5 
6.5 



25 13.0 

27 3.0 

24 7.0 

25 7.5 



1.5 

1.5 

10.5 

3.5 



22 3.0 

23 13.0 
22 11.0 
22 7.0 



6.0 
4.5 
6.0 
5.0 



Stress per 
sq. in. 



U. 

6,500 
5,780 
5,310 
5,300 



5,720 



5,060 
5,320 
4,790 
4,990 



5,040 



4, ICO 
4,160 
4,270 
3,430 



4,010 



4,430 
4,760 
4,530 
4,490 



4,550 



5,580 
5,360 
5,380 
5,370 



5,420 



Tensile strength required, 5,000 lb. per sq. 
Thickness required, about 0,0042 in. 



in. 



PRIVATE TESTS. 
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Private Tests. 

TESTS MADE FOR PRIVATE PARTIES DURING THE FISCAL YEAR 

ENDED JUNE SO, 1911. 



Date. 



19ia 
July 



Aug. 



1 
2 
5 
6 
7 
8 
8 
9 
9 
11 

12 
14 
18 
19 
19 
19 

20 

21 

21 

21 

22 

22 

23 

25 

26 

27 

28 

29 

90 

1 

2 

3 

4 

4 

6 

6 

8 

8 

9 
11 
11 
11 
12 
13 
15 
16 
17 
18 
19 
19 
20 
22 
22 
23 
23 
24 
24 
25 
25 
26 

26 
26 
29 
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Material. 



Riveted Joints 

....do 

do 

Steel eyebars 

....do 

do 

Concrete cubes 

Steel 

Steel eyebars 

Concrete building 

blocks. 

Qianite 

Manila rope 

Steel eyebars 

do 

Taylor iron , . 

Clsonps for forms Cor 

concrete columns. 

Steel eyebars 

do 

Concrete brick 

Riveted joints 

.....do 

Steel eyebars 

....do 

do 

....do 

do 

do 

do 

do 

.....do 

.....do 

do 

do 

Steel 

Steel eyebars 

do 

Marble 

Concrete building 

blocks. 

Cast iron 

Steel 

Chain 

Riveted Joints 

do 

do 

do 

do 

do 

do 

Steel 

Riveted Joints 

do 

.....do 

Steel 

do 

Riveted Joints 

Steel 

Riveted joints 

Steel 

do 

Concrete building 

blocks. 

Column caps 

Babbitt metal 

Steel 



Name. 



Pennsylvania R. R. Co 

do 

.....do 

A. H. Emery 

do 

do 

Simpson Bros. Corporation . 

Wyman & Gordon Co 

A. H. Emery 

Building Inspector 



W. O. Crosl^ 

Columbian Rope Co.. 

A H. Emery 

do 

B. M. Jones & Co 

H. P. Converse & Co. 



A. H. Emery 

do 

F.W.Fletcher 

Pennsylvania R. R. Co. 

do 

A. H. Emery 

do 



.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 



Wyman & Gordon Co. 

A. H. Emery 

do 

W. O.Crosby 

Andrew Jensen 



Davis & Famum Co 

Wyman A Gordon Co.. . 
H. I. Crandall & Son Co. 
Pennsylvania R. R. Co. 

do 

do 

do : 

do 

do 

do 



A. H. Emery 

Pennsylvania R. R. Co. 



.do. 
.do. 
.do. 



Wyman & Gordon Co.. 
Pennsylvania R. R. Co. 

do 

The Atlantic Works.... 
Wyman & Gordon Co.. 
Pennsylvania R. R. Co. 
Charles Rossler 



United States Column Co 

Nassau Smelting & Refining Co. 
Pennsylvania R. R. Co 



City and State. 



Altoona, Pa. 

Do. 

Do. 
Stamford, Conn. 

Do. 

Do. 
Boston, Mass. 
Worcester, Mass. 
Stamlbrd. Conn. 
Chelsea, Mass. 

Boston, Mass. 
Auburn, N. Y. 
Stamford, Conn. 

Do. 
Boston, Mass. 

Do. 

Stamford, Conn. 

Do. 
Aubumdale, Mass. 
Altoona, Pa. 

Do. 
Stamford, Conn. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Worcester, Mass. 
Stamford, Conn. 

Do. 
Boston, Mass. 
Natick, Mass. 

Waltham, Mass. 
Worcester, Mass. 
East Boston, Mass. 
Altoona, Pa. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Stamford.Caon. 
Altoona, Pa. 

Do. 

Do. 

Do. 
Worcester, Mass. 
Altoona, Pa. 

Do. 
East Boston, Mass. 
Worcester. Mass. 
Altoona, Pa. 
Buffalo, N. Y. 

Cambridge, Mass. 
New York, N. Y. 
Altoona, Pa. 
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Testsmadefor private parties during the fiscal year ended June 30 y 1911 — Continufed. 



Date. 



Oct. 



1910. 

Aug. 29 
30 
31 
31 

Sept. 1 

2 
2 
3 
6 
7 
8 
9 

10 
7 
7 

12 



12 
13 
13 
13 
14 
15 
16 
17 
19 
20 
21 
22 
22 
23 
23 
24 
27 
29 
3 
3 

4 
6 

7 
10 
11 
13 
15 
17 
17 

18 

18 

20 

22 

24 

24 

25 

27 

29 

2 

2 

3 

3 

4 
4 

4 

7 
7 

8 
10 
11 
12 
17 
17 

18 
26 



Nov. 



Material. 



Steel eyebars. 

.....do 

.....do 

Steel 

Steel eyebars. 

Steel 

.....do 

Steel eyebars. 
....do 



.do. 
.do. 
.do. 
.do. 
.do. 



Name. 



Aluxninum and bronze 

Steel 

Concrete building 
block. 

Sewer pipe 

Steel 

Ligbt vessel shackles. . 

Steel eyebars 

....do 

....do 

....do 

do 

....do. 

....do 

do 

do 

Rubber belting 

Hollow brick 

Riveted joints 

do 

BuoyshacUes 

Steel 

....do 

Shackle and swivel 



Concrete cubes.. 
Leather belling.. 

Breaker links 

Steel eyebars 

....do 

....do 

....do 

Steel 

Enameled brick. 



.do. 



Concrete building block 

do ^. 

Steel 

do 

Concrete cubes 

do 

Column cajM 

Concrete briquettes. . . 

Steel : 

Concrete briquettes. . . 

Concrete cubes 

Concrete building 

blocks. 

Steel 

Lally colunms 

Shelf supx)orts 

Concrete cubes 

Concrete cubes and 

briquettes. 

Steel 

Manila rope 

Concrete cubes 

Steel 

do 

Rubber and canvas 

belting. 

Concrete cubes 

Concrete building 

blocks. 



A. H. Emery 

do 

do 

Wyman & Gordon Co.. 

A. U. Emerv 

Pennsylvania R. R. Co. 

do 

A. H. Emery 

.....do : 



.do. 
.do. 
.do. 
.do. 
.do. 



Lightning Hose Coupling Co. 

Wyman gl Gordon Co 

Delfino Dieco 



City and State. 



Eastern Clay Goods Co 

Wyman &, Gordon Co , 

Fletcher & Crowell Co 

A. H. Emery 

do 

do 

do 

do 

do 

do 

do 

do 

Peerless Rubber Co , 

C. H. Spring Co 

A. D. Flynn 

do 

Fletcher & Crowell Co 

Wyman &, Gordon Co 

....do 

Weatherly Foundry & Machine 

Co. 

Boston Elevated Ry. Co 

American Belting & Tanning Co. 

Plymouth Cordage Co 

A. H. Emery 

do 

....do 

do 

Wyman & Gordon Co 

American Enameled Brick & 

Tile Co. 

do 

Dix. D. Drake 

Gustavo Rappoll 

Wyman & Gordon Co 

....do 

Boston Elevated Ry. Co 

....do 

United States Column Co 

Simi>son Bros. Corporation 

Wyman & Gordon Co 

Simpson Bros. Corporation 



Lpsoi 
Henry C. Sawyer. 



Wyman & Gordon Co 

United States Column Co 

The Snead & Co. Iron Works. 

Boston Elevated Ry. Co 

Simpson Bros. Corporation... 



Wyman & Gordon Co 

The Munson Steamship line 

Simpson Bros. Corporation 

Wyman & Gordon Co 

do 

Boston Woven Hose &, Rubber 
C^. 

Boston Elevated Ry. Co 

M. E. Smiths Bros 



Stamford, Conn. 

Do. 

Do. 
Worcester, Mass. 
Stamford, Conn. 
Altoona, Pa. 

Do. 
Stamford, Conn. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Winchester, Mass. 
Worcester, Mass. 
Haverhill, Mass. 

Boston, Mass. 
Worcester, Mass. 
Portland, Me. 
Stamford, Conn. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
New York, N. Y. 
Newton Lower Falls, Mass. 
New York, N. Y. 

Do. 
Portland, Me. 
Worcester, Mass. 

Do. 
Weatherly, Pa. 

Boston, Mass. 

Do. 
North Plymouth, Mass. 
Stamford, Conn. 

Do. 

Do. 

Do. 
Worcester, Mass. 
New York, N. Y. 

Do. 
Buffalo, N. Y. 
Haverhill, Mass. 
Worcester, Mass. ■ 

Do. 
Boston, Mass. 

Do. 
Cambridge, Mass. 
Boston, Mass. 
Worcester, Mass. 
Boston, M:ass. 

Do. 
Buffalo, N. Y. 

Worcester, Mass. 
Cambridge, Mass. 
Jersey City, N. J. 
Boston, Mass. 
Do. 

Worcester, Mass. 
New York, N. Y. 
Boston, Mass. 
WoroestOT, Mass. 

Do. 
Cambridgeport, Mass. 

Boston, Mass. 
Watertown, Mass. 
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PRIVATE TESTS. 



Tests made for private parties during the fiscal year ended June SO, 1911 — Continued. 



Date. 



1910. 
Nov. 26 

28 
28 

30 

30 

Dec. 2 

7 

9 

10 

10 
12 
14 
15 
15 
16 
16 
17 
19 
22 
23 
24 
27 
28 
29 
30 
30 
31 

1911. 

Jan. 3 

3 

4 

5 

6 

6 

7 

7 

9 

11 

13 

14 

18 
18 
18 
18 

30 
30 
31 
Feb. 4 
8 
10 
13 
14 
15 
15 

16 
17 
17 
17 
18 
20 
20 
21 
21 
24 
27 
27 

28 
28 

Mar. 9 
10 
11 



Material. 



Column caps 

Granite cubes 

Concrete building 

block. 

Concrete cubes 

Steel 

Manila rope 

Sash chain 

Braided cord 

Concrete building 

block. 
Cast-iron shelf supports 

Buoy shackles 

Copper-clad steel wire. . 

do 

Steel 

Concrete cubes 

Steel 

do 

Steel fence wire 

Copper-clad steel wire. . 

do 

do 

Hoist hooks 

do 

do 

do 

Steel 

Hoist hooks 



.do. 



Coppei 



Lsr-clad steel wire 


do 

Bronze 

Steel 

Cx>ncrete cubes 

Cast-iron shelf supports 

do 

Copper-clad steel wire. . 
Cimcrete-filled column. 
Fastenings for canvas 

belting. 

Concrete cubes 

Steel 

Cast-iron bar 

Sheet-steel ]^st for 

metal sbelvmg. 

Steel 

C/Oncrete cubes 

Steel 

do 

do 

Buov shackles 

Steel 

do 

do 

Cast iron 



Concrete cubes. 

do 

Steel 

do 

Brewer links. . 
Column caps.. 
Lally columns. 

do 

Steel 

do 

Bearing metal. 
Cast iron 



Steel... 
Bronze. 



Concrete cubes. 
Lally column. . 
Steel eyebars.. 



Name. 



United States Column Co. 

Norcross Bros. Co , 

James Roche , 



Boston Elevated Ry. Co 

Wyman ii Gordon Co 

The Munson Steamship Line. 

Bridgeport Chain Co 

Tucker &. Carter Rope Co 

Gustavo Rappoli 



The Snead &, Co. Iron Works. 

Fletcher & Crowell Co 

Dr. Leonard Waldo 

do 

Wyman & Gordon Co 

Boston Elevated Ry. Co 

Wyman & Gordon Co 

Hood Rubber Co 

P.H.Dudley 

Dr. Leonard Waldo 

do 

do 

J. H. Williams & Co 

....do 

do 

....do 

Wyman & Gordon Co 

J. H. Williams & Co 



.do. 



Dr. Leonard Waldo 

....do 

...do 

Burton F. Reed 

W3rman & Gordon Co 

Boston Elevated Ry. Co 

The Snead & Co. Iron Works. 

....do 

Dr. Leonard Waldo 

E. McCabe <Sr Co 

Carton Belting Co 



Boston Elevated Ry. Co 

Wyman & Gordon Co 

The Portland Co 

Manufacturing Equipment &. 

Engineering Co. 

Wyman & Gordon Co 

Boston Elevated Ry. Co 

Wyman &. Gordon Co 

do 

....do 

Fletcher & Crowell Co 

Wyman & Gordon Co. 

....do 

do 

Newport News Shipbuilding 

&. Dry Dock Co. 

Boston Elevated Ry. Co 

....do 

Bath Iron Works 

J. C. Loring & Co 

Plymouth Cordaee Co 

United States Column Co 

Boston Column Co 

....do 

Wyman & Gordon Co 

....do 

Burton F. Reed 

Newport News Shipbuilding &. 

Dry Dock Co. 

James W. Sederquist 

Fort Hill Bronze Manufacturing 

Co. 

Boston Elevated Ry. Co 

United States Column Co 

Pennsylvania Steel Co 



City and State. 



Cambridgje, Mass. 
Worcester, Mass. 
Arlington, Mass. 

Boston, Mass. 
Worcester, Mass. 
New York, N. Y. 
Bridgeport, Conn. 
New York, N. Y. 
Haverhill, Mass. 

Jersey City, N. J. 
Portland, Me. 
New York, N. Y. 

Do. 
Worcester, Mass. 
Boston, M:ass. 
Worcester, Mass. 
Watertown, Mass. 
New York, N. Y. 

Do. 

Do. 

Do. 
Brooklyn, N. Y. 

Do. 

Do. 

Do. 
Worcester, Mass. 
Brooklyn, N. Y. 



Do. 

Do. 

Do. 

Do. 
Boston, Mass. 
Worcester, Mass. 
Boston, M.ass. 
Jersey City, N. J. 

Do. 
New York, N. Y. 
Lawrence, Mass. 
Boston, Mass. 

Do. 
Worcester, Mass. 
Portland, Me. 
South Fram Ingham, Mass. 

Worc^ter, Mass. 
Boston, Mass. 
Worcester, Mass. 

Do. 

Do. 
Portland, Me. 
Worcester, Mass. 

Do. 

Do. 
Newport News, Va. 

Boston, Mass. 

Do. 
Bath, Me. 
Boston.Mass. 
North Plymouth, Mass. 
Cambridge, Mass. 
Boston, Mass. 

Do. 
Worcester, Mass. 

Do. 
Boston, Mass. 
Newport News, Va. 

Boston, Mass. 
West Everett, Mass. 

Boston^ Mass. 
Cambridge, Mass. 
Steelton, Pa. 
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Tests made for private parties during the fiscal year ended June SO, 1911 — Continued. 



Date. 



1911. 
Mar. 15 
16 
17 
17 
20 
21 
21 
22 
22 
23 
24 
25 
27 
28 
28 

29 

30 

31 

Apr. 1 

5 

6 

6 

6 
7 
8 
8 
8 
12 



21 

22 

25 

28 

1 

2 

4 

9 

9 

17 

18 

19 

22 

22 

27 

1 

1 

5 

12 

14 



May 



June 



Material. 



Steel 

Steel fence wire : 

Concrete-filled column. 

Concrete cubes 

Buoy shackles 

Concrete cubes 

Cast-iron shell supports 

do 

Steel eyebars 

do 

....do 

....do 

....do 

Sash chain 

Links, hooks, and 

tumbuckles. 

Steel eyebars 

do 

....do 

do 

Bearing metal 

Concrete cubes 

Concrete building 

block. 

Concrete 

do 

do 

Cast iron 

Sash chain 

Sted specimens for 

calibration of testing 

machine. 

Steel bars 

do 

Concrete cube 

Concrete 

Brick 

Bearing metal 

Concrete cubes 

Manila rope 

Steel 

Concrete cubes 

Cast iron 

Concrete cubes 

Concrete stone 

Cast iron 

Manila rope 

Rubber belt 

Concrete stone 

Concrete cubes 

LaUy columns 

Magnesium 



Name. 



Marlin Firearms Co 

P. H. Dudley 

Louis Miller Co 

Boston Elevated Ry. Co 

Fletcher & Crowell Co 

Boston Elevated Ry. Co 

The Snead & Co. Iron Works. 

do 

Pennsylvania Steel Co 

do 

do 

....do 

do 

Bridgsport Chain Co 

The Thomas Laughlin Co 



Pennsylvania Steel Co. . . 

do 

do 

....do 

Burton F. Reed 

Boston Elevated Ry. Co. 
Smith Bros 



Emerson & Norris Co 

do 

do 

Oolding Manufacturing Co. 

Bridgeport Chain Co 

Pennsylvania R. R. Co 



Horton & Hemenway Co 

..-..do 

City Civil En^eer 

Boston Transit Commission 

J. F. Beedle 

Burton F. Reed 

Boston Elevated Ry. Co 

Whitlock Cordage Co 

Wyman & Gordon Co 

Boston Elevated Ry. Co 

n, J. Crandall & Son Co 

Boston Elevated Rv. Co 

Emerson & Norris Co 

Golding Manufacturing Co 

Plymouth Cord^e Co 

Revere Rubber Co 

Emerson &. Norris Co 

Boston Elevated Rv. Co 

Lally Column Co. of New York. 
Virginia Electrolytic Co 



City and State. 



New Haveyi, Conn. 
New York, N. Y. 
East Boston, Mass. 
Boston, Mass. 
Portland, Me. 
Boston.Mass. 
Jersey City, N. J. 

Do, 
Steelton, Pa. 

Do. 

Do. 

Do. 

Do. 
Bridgeport, Conn. 
Portland, Me. 

Steelton, Pa. 

Do. 

Do. 

Do. 
Boston, Mass. 

Do. 
Watertown, Mass. 

Brighton, Mass. 

Do. 

Do. 
Franklin, Mass. 
Bridgeport, Conn. 
Altoona, Pa. 



Boston, Mass. 

Do. 
Dayton, Ohio. 
Boston, Mass. 

Do. 

Do. 

Do. 
New York aty. 
Worcester^ Mass. 
Boston, Mass. 
East Boston, Mass. 
Boston, Mass. 
Brighton, Mass. 
Franklin, Mass. 
North Plymouth, Mass. 
Chdsea, Mass. 
Brighton, Mass. 
Boston, Mass. 
Brooklyn, N. Y. 
New York, N. Y. 
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Analysis, chemical: Cast steel from Watertown Arsenal foundry 7^97 

Axles for 3.8-inch-gun carriage, transverse tests. 73 

Balls, steel, compressive teste of. 76 

Blue and brown print paper, tensile teste 163-166 

Bronze, tensile teste: 

•Fro^a Watertown Arsenal foundry 108-114 

14-inch Army turrete 124 

From remelt of gun metal 115-120 

Buffer springs, compressive teste of 67 

Cast iron, tensile teste of: 

From Watertown Arsenal foimdry 121-122 

From third base ring, 14-inch-gun turret, 1909 77-78 

Cast steel, ten rile teste, from Watertown Arsenal foundry 79-97 

Comparison of dynamometers, compressive teste of copper cylinders for Frank- 
ford Arsenal 157-158 

Comparison of testing machines, tensile teste of specimens for: 

Bethlehem Steel Co 132 

Carnegie Steel Co 132, 138-141 

Federal Steel Foundry Co 132 

Frankford Arsenal 133-137 

Midvale Steel Co 146-149 

Newport News Shipbuilding & Drydock Co , 142-145 

Pennsylvania Railroad Co 150-156 

Poole Engineering Co 132 

Copper cylinders, compressive teste for comparison of dynamometers 157-158 

Cordage, tensile tests, manila rope for Watertown Arsenal 159-160 

Counter-recoil springs, compressive teste, 3-inch gun, 1902 52-65 

Crosshead pawl springs, tensile tests, 10-inch, D. C. , 1896 66 

Dynamometers, compressive teste for comparison of 157-158 

Forged steel, tensile teste: 

From Watertown Arsenal smith shop 99-104 

Experimental for student officers 105-106 

Guns, tensile teste of specimens from: 

14-inch gun turret, 1909 77-78 

14-inch Army turrete 124 

14-inch ffun, mod. 1910 4^-50 

Hoops, tensile tests, "A," 14-inch gun, 1910 43-50 

Iron. {See Cast iron.) 

Jackete, tensile teste, 14-inch gun, 1910 43-50 

Manila rope, tensile tests of 159-160 

Paper, tensile tests of blue and brown print 163-165 

Piston rods, proof stresses applied to: 

3.8-inch gun carriage 72 

6-inch barbette carriage 72 

Private teste... 167-171 

Riveted jointe, tensile teste of 127-129 

Rubber, tensile teste for Watertown Arsenal 161-162 

Spanner and wrench, bending teste of 125 

Springs for ordnance work: 

Buffer, for carriage of 75 m. m. mountain gim, V. M., compressive teste 67 

Counter recoil, 3-inch gun, 1902, compressive tests 52-65 

Cross-head pawl, 10-inch D. C, 1896, tensile teste 66 

Steel helic£u, compressive teste 67 

Sponge, determination of modulus of elasticity 68-69 

173 
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Steel balls, compressive tests of 76 

Tensile tests: 

Cast steel, from Watertown Arsenal foundry 79-97 

iSee Comparison of testing machine.) 
Toiged steel from Watertown Arsenal smith shop 99-104 

Experimental, for student officers 105-106 

Jacketand^D" hoop, 14-inch gun, 1910 43-50 

Sponge spring, determination of modulus of elasticity 68-69 

Square steel wire for winding guns 11-41 

Wire, tensile tests, square steel wire for winding guns 11-41 

Wrench and spanner, bending tests of 125 
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